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Seventeenth Annual Meeting, Michigan Gas Association. | 





MICHIGAN Gas ASSOCIATION, 
OFFICE OF THE SECRETARY, 


- Detroit, Micu, Sept. 9, 1908. 
. To the Members of the Michigan Gas Association : Had it occurred: 
to you that there is one gas meeting, from which you can get better 
results than from any other, and that is the meeting held in your own 
State? Very frequently you come in contact with someone not already 
a member who should be. The meeting will be held in Kalamazoo, 
September 23, 24 and.25. 

The success of our Association is dependent entirely upon members 
that attend our annual convention. The topics for discussion are of 
interest to every gas man, and we hope you will show your interest 
-by coming to our meeting in Kalamazoo, and encourage — to at- 
tend. 
~ Our programme this year includes an extremely Sihdivatlng paper,’ 
prepared at the University of Michigan, on ‘‘ Destructive Distillation’ 
of Coal at Low Temperatures ;”’ a paper by Mr. G. W. McKee, of the 
Peoples Gas Light aad Coke Company, Chicago, IIls., on ‘‘ Industrial 
Gas Appliances ;”-a combination paper, by Mr. Jayne, of Detroit,- 
‘* Distribution System ”’ in Detroit ; Mr. Seymour, of Grand Rapids, 
on the ‘* Distribution System ” in Grand Rapids; a paper by E. St.. 
Elmo Lewis, Advertising Manager of the Burroughs Adding Machine 
Company, on ‘‘ Advertising as it Affects a Public Service Corpora- 
tion,’’ not so much as to the kind, but advertising in a general sense ; 
a_paper by Clark R. Graves, of the New Business Department, Detroit,’ 


_j the next edition of the list of members. 





House, which will be included in the entertainment ticket. On Thurs- 
day night there will be a complimentary theater party. The head- 
quarters will be at the Burdick House, and we have arranged for 


f accommodations as follows: 


Rooms with bath........ $3.50, $4.00 and $4.50 American. 
- " ekuanes 2.00, 2.50 ‘* 3.50 European. 
s without bath .... 2.50, 3.00 ‘‘ 3.50 American. 
" " ea 1.50, 2.00 ‘* 2.50 European. 


Reservation should be made in advance to insure the best. 

There is also the Rickman (new) American plan, and the Ameri- 
can Plan Hotel, with rooms $3 per day with bath, and rooms without 
bath $2and $2.50 per day. Meetings will be held in the rooms 
of the Commercial Club, one block from the hotel. There will be 
plenty of room, and this is a mighty good place for the meeting. The 
rooms on the floor above will be used for appliance display. 

-If there is any change to be made in your name or address, pleas 
notify the Secretary immediately, so that it will appear properly in 
If there are any new names 
to be handed in, .we shall be glad to have them at as early a date as 


| is possible so that their names may appear in our list. 


Kalamazoo is known as the home of several gas are lamp factories, 
large paper mills and the greatest producing celery county in the 
State. Kalamazoo has a population of 40,000 and has more gas arc 
lamps than any city of its size in the world. Its enormous output per 
capita is of interest to manufacturers, its progressive new business 
department will interest every new business man in the State. It is 
an attractive city and has ample ‘entertainments for those seeking 
such. Aside from all these inducements you will meet a number of 
fellow gas men in Michigan, getting acquainted with men who can 
interest you. 

_ Whether you do or do not attend other gas meetings during the 
year, we believe that you are making a mistake is you do not come to 
Kalamazoo and join with us in making the 17th annual convention of 
the eahigen Gas Association a success. Yours respectfully, 
Atonzo P. Ewrna, Secretary and Treasurer. 








[OFFICIAL NOTICE. | 


Annual Meeting, Empire State Gas and Electric Asso- 
ciation. 


pp 
EMPIRE STATE AND ELECTRIC ASSOCIATION, ) 
OFFICE OF THE SECRETARY, 
154 Nassau street, N. Y., September 1, 1908. ‘ 


Gentlemen: The annual meeting of this Association will be held in 
the United Engineering Societies Building, 29 West 39th street, Octo- 
ber 7, 1908. Among the subjects to be discussed are: ‘‘ Public Policy 
Work of the Association.”’ ‘‘Standards for Gas Service and Stand- 
ards for Electric Service, Taking as a Basis the Recent Rules of the 
Railroad Commission of Wisconsin.’”’ ‘‘Taxation of Gas and Elec- 
tric Companies in New York State with a Report from the Taxation 
Committee.’’ ‘‘ Insurance of Gas and Electric. Stations.” ‘‘ Review 
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of the Decisions of the Public Service Commissions.” .‘‘ Electric 
Meter Testing with Report of the Meter Committee.” ‘‘ Accounting, 
with Report of the Accounting Committee.” ‘* Amendments to the 
Constitution and By-laws with a New Schedule of Annual Dues.”’ 
‘* Affiliation with the American Gas Institute and the National Elec- 
tric Light Association.”’ 

AI] of the details of the programme have not been completed, br’ 
it is expected that the meeting will be exceptionally interesting. 

Truly Yours, Cares H. B. Cuapin, Secretary. 








BRIEFLY TOLD. 





SIXTEENTH ANNUAL CONVENTION, PactFic Coast Gas ASSOCIATION. 
—The Sixteenth Annual Meeting of the Pacific Coast Gas Association 
was held, according to programme, at Santa Cruz, Cal., on the 15th, 
16th and 17th insts. Our advices respecting the actual preceedings 
are at this time (18th inst.) so meager that we are unable to publish 
anything like a sequential story respecting it. However, enough is 
known to say positively that the meeting was in all respects a success. 
The technical programme included an excellent presidential message 
by Mr. C. O. G. Miller, and these papers at least : 

‘*The High Pressure System of the Los Angeles Gas and Electric 
Company,’’ by Mr. C. A. Luckenbach. 

‘** The Story. of Carbon Oil Gas Manufacture.”* by Mr. F. C. Willard. 

‘*The Humorous Side of a Gas Man’s Life,” by Mr. W. H. Foster. 

‘*Modern Methods of Heating,” by Mr. H. R. ford. 

The story of Mr. Luckenbach was most interesting. and Mr. Foster’s 
recital was all to the risible. The social side of the convention was 
most enjoyable in all respects, and its direction was flawless—it cer- 
tainly should be when it is noted that such a veteran as John A. Brit- 
ton was in charge of the Sec.-Treas.’ desk. The local gas and electric 
lighting men—perhaps we might better say the local lighting men— 
were at once hosts and guests, a combination that makes unfraternity 
impossible. ; K.- “ ts 

[Since this was written the titles of the missing papers have come 
to hand. These were: ‘‘ Corporation Regulation,’’ by Mr. John A. 
Britton ; and ‘‘ Purification Problems,*’ by Mr. Chas. F. Adams. The 
banquet at the Casino, the evening of the 16th inst., was simply a 


perfect entertainment, and a fittingly beautiful postlude thereto was 
the outing the following day.—Eps.’ 








The American Practice of Gas Piping and Gas Lighting 
; in Buildings. 


a 


[Reviewed for the JOURNAL by ‘‘O.”’| 


A book with the above title, by Wm. Paul Gerhard, C.E. (McGraw 
‘Publishing Co.), has been recently published, and the author, who is 
a consulting engineer for hydraulic and sanitary works and merhber 
of several societies, states that it ‘‘ Is intended chiefly for the use and 
enlightenment of the gas consumer and householder.” 

It is 306 pages between covers, and is divided into 27 chapters, the 
principal subjects of which are: The predjudices against the use of 
gas ; the advantages of gas, the arrangement of piping, burners, fix- 
tures, etc. ; dangers of gas leakage, and some historical notes, includ- 
ing a bibliography. 

The author has presented the case of the gas companies in a most 
favorable light, in the chapters covering the popular side of the busi- 
ness, and many of the numerous fallacies are answered in a most 
telling manner. 

In comparing the cost (Chap. III.) of gas versus electricity, neither 
the most efficient of either gas or electric lamps have been used, but 
the figures are fair to both, as far as the majority of installations may 
be concerned, and showing in the main a wide margin in favor of 


-gas. In a later chapter (page 228) a statement is made, however, | 


which does not coincide with these figures : ‘‘ Owing to their efficiency, 
ae monte burners are in some cases successful rivals to the electric 
amp. 

The advantages of gas for heat and power (Chap. IV.) are confined 
to a general statement covering ranges, water heaters, heaters and 
engines, and the consumer would hardly be able to make an intelli- 
gent selection from the adyice given. : 

_ The efficiency of water heaters has undoubtedly been greatly im- 

proved in recent years; but the statement that -‘! Enough hot water 
. can be heated for a bath in about 30 minutes with a gas consumption 
. of about 7.5 cubic feet.” 


of 2 t “should be modified by an avowal that it would 
-beavery small bath. . . shies : 


~ The portion of the book covering gas piping is undoubtedly the best 
(Chap. V.), but curiously enough this is incidentally the portion of 
the subject which has had the better care and attention ‘in the past, 
and as proof of this the author remarks, ‘‘ In former years the gas 
companies used to give much more attention to this matter than at 
present.”’ “: 
. The standards of illumination have changed since the time when 
the various companies lessened their attentions to the matter of 
piping, so that we may expect to see renewed activity among them as 
the difference in cost between gas and electricity becomes smaller. 
~The specifications for piping (Chap. VI.) are very complete, and 
particular importance is given to a matter that is often neglected, 
namely, tests both before and after fixtures have been installed. The 
company which does not insist upon these tests is pursuing a very 
short-sighted and harmful policy. The author recommends the use 
of galvanized pipe, to which gas engineers will’ take exception, and 
also the method of describing the sizes of pipe by the use of decimals 
and not fractions. The rules, tables and regulations of gas compan- 
ies and building departments are given in abundance in Chap. VII., 
and cover no less than 37 pages. In these is an extract, from a 
paper’ by Mr. J. M. Robb, read before the Ohio Gas Light Association, 
March, 1906. A copy of this paper should occupy a prominent place 
in the distribution department of every gas company. 

Piping for natural gas, gasoline gas and acetylene are covered in 
‘Chapter VIII., IX. and X., and the author again lays stress upon the 
matter of testing pipes by devoting a whole chapter (XI.) to that eub 
ject. 

Although the use of artificial gas has passed its centennial of years, 
the consumer for whom this work is intended knows but little of its 
proper use as an illuminant. The author calls attention to this fact 
in the lamentably short Chapter (XII.) devoted to gas light illumi- 
nation, but advises those interested to purchase another treatise which 
covers the subject more fully ! ‘ | 

Should the public select their gas burners according to the space 
devoted by the author to the several styles in Chap. XIII., the sales 
of the open flame and regenerative would far outnumber those of the 
mantle type, which fortunately is not the case. 

The real important features of mantle burners, such as regulation 
of both gas and air supply and the proper accessories, globes, shades, 
etc., are not mentioned, although a later chapter (XV.) contains 
nearly five pages upon globes and globe holders for open flame lamps. 
The chapter following, which covers the subject of gas fixtures, is a 
scathing denunciation of our fixture manufacturers. 

‘‘ Firms engaged in the manufacture of fixtures often employ artists 
at a high salary to design novel forms of expensive, ornamental gas 
fixtures, but who has ever heard of a firm engaging a competent 
mechanical expert, or an ‘‘illuminating engineer’ to make details 
for the mechanical execution of the work, and to advise on the best 
kind of burners and globes to be used ?”’ See 

In Chap. XIV., on gas pressure regulation, the author makes some 
statements which will hardly receive the approval of gas enginéers. 
For instance: ‘‘ A pressure of 5-tenths at the burner is about right 
for flat flame and argand burners, while incandescent burners require 
a little higher pressure.” Yes; nearly four times this amount is 
necessary in order to obtain the highest efficiency. 

A later statement is also open for criticism on the same score: 
‘In a town of small extent, with absolutely level districts, and with 
centrally located gas works, a gas pressure of 10-tenths inches of 
water in the mains would be ample to supply all consumers.”’ 

The most important chapter of all, which covers the illumination 
of interiors (XVIIL) deserves much praise, and it is to be hoped that 
it will reach many of our architects, for we must look to them to see 
to it that the realy essential details are carried out in future installa- 
tions. There is one feature, however, which seems somewhat short- 


sighted, and that is the recommendation for the use of open flame 
burners instead of those of the mantle type. 

The concluding chapter, which should prove of interest to the con- 
sumer, is called practical hints for gas consumers, but one very im- - 
portant feature of interior illumination is merely mentioned, and that 
is that the eyes should be protected from the direct rays of light. 

A considerable portion of the book is devoted to matters which 
should be of interest to those connected with the gas business; such 
as gas pressure regulation, gas meters and gas meter stories ;. the re- 
lation between gas companies and gas consumers, accidents with gas 
and dangers to the public health. 

The final chapters are reserved for some historical notes and a 


bibliography, and these latter comprise a very valuable contribution 
to gas literature. ee A rietas 


he author has succeeded in presenting a technical subject in a very 
readable manner and brings forward a mass of facts which should 








kindle an-interest to the benefit alike of company and consumer, 


1. See JouRNAL, June 11, 1906, pp. 1016-21, 
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Some Well-known -Photometrical Laboratories.' 
—.-— jf d ey. 

By Dr. Epwarp P,. HypE, ¢\.~ 

1. Photometry at the United States Bureau of Standards.—On 
July 1, 1901, in accordance with an Act of Congress passed the pre- 
ceding March, the Bureau of Standards was established te supersede 
the old office of Standard Weights and Measures, which prior to that 
time, in a restricted way had performed the functions of a national 
standards laboratory. By the terms of the Act the functions of the 
new Bureau were to ‘‘consist in the custody of the standards; the 
comparison of the standards used in scientific investigations, engin- 
eering, manufacturing, commerce, and educational institutions with 
the standards adopted or recognized by the Government; the con- 
struction, when necessary, of standards, their multiples and sub- 
divisions ; the testing and calibration of standard measuring appara- 
tus; the solution of problems which arise in connection with stand- 
ards; the determination of physical constants and the properties of 
materials, when such data are of great importance to scientific or 
manufacturing interests and are not to be obtained of sufficient ac- 
curacy elsewhere.”’ 


From a humble beginning, with a personnel of 14 men, and with 


8 x 5.5 x 3.7 meters has been assigned to photometric work. A 
special feature of all of the laboratory rooms is the provision that has 
been made for a partial control of the humidity. Each laboratory is 
provided with a coil of pipe through which cooled brine is made to 
flow, and by passing the air of the room over this brine coil by means 
of a fan, the humidity can be reduced greatly. 

The Standard Photometer Bench (Fig. 1) is used in all work on 
standard lamps, and in the investigation of special problems. The 
photograph from which Fig. 1 is made was taken when the bench 
was set up for the investigation of Talbot’s law, in which Nernst 
glowers, covered by cylindrical hoods, were used as sources. One of 
the hoods is shown in position ; the other is sitting on the table beside 
the bare filament, 

The bench is of the Reichsantalt pattern, supplied with a Lummer- 
Brodhun contrast screen. By the use of a sufficient number of 
diaphragms, covered with black velvet and suitably placed, stray 
light is excluded to such an extent that the leakage of light into the 
photometer screen is entirely negligible, although the walls of the 
room are of a light color. The comparison lamp, on the right, is 





mounted on a carriage which is connected by means of adjustable 
links to the carriage supporting the photometer screen. The com- 














Fig. 1.—Standard Photometrical Bench, The Bureau of Standards, Washington. 


temporary quarters in the buildings of the Coast and Geodetic Sur- 
vey, the Bureau of Standards has developed into an institution with 
a force of 110 employees, and occupying three new laboratory build- 


ings situated on a 7}-acre tract in the northwestern suburbs of Wash- 
ington. 


parison lamp thus moves with the screen, remaining at a constant 
distance from it, so that the illumination on the right side of the 
screen remains constant during a series of measurements. 


The standard and test lamps are placed successively in the socket 


The work in photometry was inaugurated in the autumn of 1902 in 
one of the basement rooms of the Coast and Geodetic Survey build- 
ing. For nearly 2 years it engaged the attention of only a single 
laboratory assistant; but in the spring of 1904 the photometric sec- 
tion moved to more commodious quarters in the new Mechanical 
Laboratory, and since that time the growth has been more rapid. At 
present the work is carried on by an associate physicist, two assistant 
physicists, a laboratory assistant and a laboratory apprentice. 

Equipment.—The photometric equipment consists of one standard 
photometer, one Matthews integrating photometer, one commercial 
photometer, one spectrophotometer and various auxiliary photo- 
metric and electric apparatus, which will be described briefly in the 
following paragraphs. 

The apparatus is mounted at present in 2 rooms 9 x 6 x 3.7 meters, 
and 4.8 x 4.8 x 3.7 meters respectively, but recently a third room 


1, The IWuminating Engineer, London. 





on the left, and measured either stationary or rotating as occasion 
may demand. The horizontal rotator (shown in the photograph with 
the driving shaft disconnected) was designed and constructed at the 
Bureau. It has four rotating mercury contacts—two for current and 
two for voltage. The shell and the base of the socket are each 
divided into two parts, insulated from each other, to one of which 
the current lead is connected, and to the other the potential lead. In 
this way the voltage is measured on the base of the lamp, reducing 
greatly any error that may be due to a bad contact between the base 
of the lamp and the socket. 

The sectored disk shown in the photograph is used, when rotating, 
to reduce the apparent intensity of a source by a known amount. In 
Fig. 2 it is shown on a large scale, mounted directly on the shaft of a 
small motor in the way in which it is generally used. 

All of the electrical measurements are made by means of a potentio- 
meter in terms of a Weston standard cell. The voltage of the lamps 





is reduced by a suitable multiplier, and current is determined by the 























Fig. 2.—Rotating Sector | Disk. 


fall in potential across a standard ‘resistance. By means of a con- 
venient multiple switch, mounted in front of the potentiometer, volt- 
age or current on either lamp can be determined quickly with an ac- 
curacy of one or two parts in 10,000. The galvanometer is mounted 
on the wall several feet behind the bench, but the spot of light is 
focussed on a graduated scale right behind the potentiometer, and at 
a convenient height for observation. 

A new universal support and rotator recently constructed at the 
Bureau (Fig. 3) may be mounted on one of the standard carriages 
belonging to the bench, for determining distribution curves around 
incandescent lamps. This instrument may be used either as a uni- 
versal rotator, or as a universal lamp‘ holder, since it-is provided 
with two graduated circles in planes perpendicular to each other. A 
lamp may be set quickly to any latitude and azimuth, with an accu- 
racy of a fraction of 1°. The axis of: rotation is horizontal, making 
possible the use of mercury contacts. Any lamp from 4-candle power 
to 100-candle power can be measured, and many types of reflector 
shades and diffusing globes can be mounted with the lamps. By 
means of an adjustable counterpoise the instrument is always in 
equilibrium and therefore free from mechanical strains. 

In Fig. 4 is shown-the integrating photometer for the direct meas- 
urement of mean spherical and mean hemispherical candle power of 
incandescent lamps. It is of the Matthews’ pattern modified in theory 
and construction. It is 10} feet high, and is provided with 20 pairs 
of mirrors. It is installed in a room by itself, and although the walls 
and floor are as nearly dead black as could be procured conveniently, 
black velvet has to be used freely in order to eliminate stray light. 
The black velvet was removed when the photograph was taken. 

The instrument is provided with a Lummer-Brodhun contrast pho- 
tometer screen. The test lamp is mounted in a special form of rotator 
which has two sockets—one upright and one inverted—so that the 
new types of lamps with weak filaments can be mounted and even 
rotated at a low speed. The comparison lamp is moved to-and-fro by 
means of a graduated steel] tape on which the distance is read. Volt- 
age is measured on a laboratory standard voltmeter, and current by 
means of a millivoltmeter and shunt. 

The Commercial Bench (Fig. 5), set up in the same room with the 
Standard Photometer, is used principally in testing samples of lamps 
purchased by the Government departments. This bench was speci- 
ally designed and constructed in the instrument shop of the Bureau. 
The horizontal rotator, mounted on the left, was purchased from the 
General Electric Company. It is equipped with the ordinary treadle 
for reversing the direction of rotation, so that lamps can be spun into 
and out of the socket. To the left of the horizontal rotator is a special 
end-on rotator made atthe Bureau, for the purpose of determining 
the candle power of lamps in the direction of the tip, since this is fre- 


























Fig. 4.—Matthews Integrating Photometer. 


quently specified in the purchase of incandescent lamps. This end-on 


rotator is driven by means of a belt running over a pulley on the 
vertical shaft of the horizontal rotator, so that both are driven by the 
same motor and at the same speed, direct and reversed. Both rotators 
are provided with mercury contacts. ; 

The comparison lamp is mounted in a fixed position at the other 
end of the bench, and the voltage on this lamp is adjusted until there 
is a balance against the standard lamp when the photometer screen is 
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Fig. 5.—Photometrical Bench for Commercial Testing. 


placed at 16-candle power or at the proper point on the scale corre- 
sponding to the candle power of the standard lamp. The screen is 
moved to-and-fro over a limited distance by means of a belt operated 
by a wheel situated under the table and in a’convenient position for 
the hands of the observer. 

A new feature of this bench is the multiple candle power scale, 
which, in conjunction with a variable rotating sectored disk, permits 
of direct candle power readings for lamps of all intensities, without 
moving the photometer screen over any great range of distance. One 
of the pieces of steel tubing forming the track is slotted, and within 
this tube is mounted a rotating drum graduated with 5 or 6 different 
candle power scales and operated by means of a thumbscrew. By 
turning the drum the desired candle power scale can be brought be- 
neath the slot. If 50-candle power lamps are to be measured, the 
variable disk is set to the proper angular opening and rotated, and the 
50-candle power scale is used. ‘The intensities of lamps in the neigh- 
borhood of 50-candle power can then be read directly without moving 
the photometer any considerable distance from the central position. 
This latter feature is a distinct advantage, on the ground both of 
accuracy and of convenience. When lamps of a lower candle power 
than 16 are to be measured, such as 8-candle power or 4-candle power 
lamps, the sectored disk is placed on the other side of the screen, be- 
tween it and the comparison lamp. 

The voltage measurements are made by means of a deflection poten- 
tiometer recently designed at the Bureau by Mr. H. B. Brooks. With 
this instrument the voltage can readily be adjusted to 0.1 volt or bet- 


‘ter in less time than it takes to make a corresponding adjustment with 


a voltmeter, and the accuracy of theinstrument is much higher. The 


energy supplied to the lamp is measured on a Weston wattmeter. 


This instrument, in connection with a variable resistance controlled 
by the position of the photometer screen, permits of direct readings of 
watts per candle. In series with the pressure circuit of the wattmeter 
are two resistance blocks bridged by a sliding contact fastened on the 
moving carriage which holds the photometer screen. The resistance 
in series with the pressure circuit of the wattmeter is always such for 
any position of the photometer screen that the watts are cut down in 
inverse proportion to the candle power, so that the wattmeter indicates 
watts per candle directly. 

In the new room which has recently been assigned to photometric 
work, another photometer bench will be installed within the next few 
months. The plans for this bench, which will be constructed in the 
instrument shop of the Bureau, are being drawn up now, but not 





sufficient progress has been made to warrant any descripiton at this 
time. 

The small amount of life-testing of incandescent lamps which the 
Bureau has undertaken in the past has been one on direct current, 
but a 40-kilowatt alternating current generator has recently been in- 
stalled for this work, and plans are now in progress to increase the 
capacity of the life-rack from 200 lamps to 500 or 1,000. The life-racks 
are not located in the laboratory rooms, but in a separate large room 
in the attic. 

In addition to the several complete photometer benches which have 
been described there is much auxiliary apparatus which constitutes 
an important part of the equipment. A Brace spectro-photometer, 
with a special form of variable sector, made by Franz Schmidt and 
Haensch, of Berlin, from designs by Prof. Brodhun, is provided for 
studying the spectral distribution of light from radiant sources. 
Flicker photometers of both the Simmance-Abady and the Franz 
Schmidt and Haensch forms have also been secured. An order has 
recently been placed for a large spectro-photometer of the Lummer- 
Brodhun type, together with a Lummer-Brodhun sectored disk, the 
opening of which can be varied and read while the disk is rotating. 

As stated in previous paragraphs, the Bureau has a number of sec- 
tored disks of fixed opening, and two or three of variable opening of 
the.ordinary form, ranging in opening from 0° to 180°. In addition 
to these there is one special variable opening disk that was constructed 
by W. and L. E. Gurley upon designs furnished by the Bureau. This 
disk is composed of two principal component disks, each having a 
fixed opening of 300’, anda number of very thin auxiliary disks whose 
only function is to close the gap formed between the two principal 
disks when these are moved over one another in such a way as to re- 
duce the angle between their calibrated edges. Between 300° and 240° 
this fan-like set of very thin disks does not come into play, but when 
the angle between the calibrated edges of the two principal disks is 
made less than 240° the disks no longer overlap, so that there is an 
opening between the other edges. This opening is covered by the 
auxiliary disks. The total range of the disk is from 0° to about 300°. 
It is calibrated not only in degrees but in per cent. of total opening, 
and also in candle power for use in the industrial photometry of in- 
candescent lamps. 

The standard lamps of the Bureau constitute an important part of 
the equipment. These include 5 Hefner lamps, 2 Vernon-Harcourt, 
10-candle power pentane lamps, 1 carcel lamp, and a large number of 
incandescent lamp secondary and working standards. 
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Testing.—The work in photometry may be classified roughly under 
two general heads: Testing and investigation. An important function 
of the Bureau is to verify standard lamps for lamp manufacturers or 
testing laboratories. The Bureau does not undertake at present to 
supply standard lamps, or to season new lamps for use as standards, 
a if seasoned lamps are submitted they are standardized at a nominal 

ee. 

The question is frequently asked, “‘ What standard of candle power 
is used at the Bureau?”’ Although the Bureau has adopted a definite 
unit of candle power, which it maintains through incandescent lamp 
secondary standards, it has not as yet adopted a primary photometric 
standard. This fact should be emphasized, as it is sometimes stated 
erroneously that the Bureau has adopted the Hefner lamp as the 
standard. Neither the Hefner nor any other lamp has been or will be 
adopted as a primary standard until: the various lamps that have been 
proposed as standards have been investigated thoroughly. What has 
been done has been to adopt a unit of candle power which bears a 
certain ratio (100: 88) to the Hefner unit as maintained at the Reichs- 
anstalt. At the time of the inauguration of the work in photometry 
at the Bureau this seemed to be the best way of arriving at the Eng- 
lish parliamentary candle, which was supposed to be the common 
unit of candle power in the United States both for gas and electric 
lamps. Inasmuch as the unit can probably be maintained constant 
through incandescent lamp secondary standards for an indefinite 
period, the adoption of a primary standard, though important, is not 
immediately urgent. 

This distinction between a unit of light and a standard of light in 
terms of which the unit is expressed, has suggested the possibility of 
international agreement upon a common unit of luminous intensity 
for England, France and the United States. The units in usein these 
three countries are so nearly alike that no serious results would fol- 
low a compromise by which all three countries would agree upon a 
common unit of candle power. The suggestion is, that without in 
any way involving the question of primary standards, England, 
France, and the United States shall agree upon a common unit of 
candle power which shall represent an average value of the units in 
the three countries. Each country will maintain this unit at its 
national laboratory in any way it may choose; i. e., through pentane 
lamps, Carcel lamps, or incandescent lamp secondary standards, but 
by frequent intercomparisons among the various laboratories by 
means of incandescent lamps measured at each laboratory, the unit 
may be kept the same in the different countries. 5 

It is probable that Germany would not be willing to change its 
unit by.as much as 10 or 15 per cent., at least at present, but the ratio 
re “4 Hefner to the international candle could be determined and de- 

ned. 

The adoption of a common unit of candle power as distinguished 
from a standard lamp, suggests further a more complete differentia- 
tion of the functions of primary and working standards, and reduces 
the requirements demanded of each class of standards. On the one 
hand we should seek as a permanent custodian of the unit a primary 
standard, of which the only requirements would be a suitable color 
a suitable intensity and exact reproducibility. It need not neces. 
sarily be simple, or inexpensive, or of great constancy over a long 
period of use. On the other hand, our working standards need no 
longer have the requisite reproducibility of a primary standard, but 
must remain constant after having been calibrated in terms of the 
unit. The seasoned incandescent lamp fulfils these requirements 
admirably for the photometry of electric lamps, but in the photo- 
metry of gas it is desirable to have flame standards that vary in in- 
tensity with changes in the atmosphere in the same direction and 
approximately to the same extent as the gas flame. It has usually 
been the custom heretofore to employ primary standards, such as the 
pentane lamp, in the photometry of gas, but is it not possible that a 
cheap and portable lamp might be found which would remain con- 
stant in intensity after having been calibrated, and which would be 
more convenient and more easily manipulated than the Harcourt 
10-candle power pentane lamp? 

In addition to the testing of secondary or working standards the 
Bureau undertakes to do a certain amount of commercial testing for 
various departments of the Government, and for private firms or in- 
dividuals in cases of dispute, or where authoritative results are especi- 
ally desired. It is prepared at all times to make special tests when- 
ever these are practicable, to render assistance in the development of 
the proper methods of measuring luminous sources and illumination 
and to aid as far as pessible both the manufacturer and the consumer 
in preparing suitable specifications for the purchase of lamps. 





It has been seen that the present equipment of the Bureau is designed 
for the most part for the testing of electric incandescent lamps. Al- 
though no work has been done thus far on arc lamps, and little work 
on the photometry of gas and oils, it is hoped in the course of time 
to broaden the work so that there will be facilities for measuring any 
kind of luminous sources. The photometry of incandescent lamps 
has been developed first because there seemed to be more demand for it. 

Investigation.—Not the least important part of the work is the in- 
vestigation of problems in photometry. This includes the study of 
standards (primary, secondary and working), the development of 
accurate methods of photometric measurement, and the investigation 
of physical laws upon which the science of photometry depends, The 
scope of the work is therefore very broad, and the best results can be 
accomplished by maintaining a proper balance between investigation 
and testing. The one makes possible continual improvements in the 
other, and this in turn suggests fertile fields for further investigation. 

The results of the investigations at the Bureau are published in the 
Bulletin of the Bureau of Standards, and also at times, usually in 
abstract form, in some of thetechnical journals. Each paper printed 
in the Bulletin is published separately in the form of a reprint, which 
may be obtained upon application. A list of the papers published up 
to the present time, containing in a few words a statement of the 
nature or results of each investigation, has recently been issued. The 
following list of papers in photometry has been copied from this 
source, the numbers referring to the order of publication in the 
Bulletin : 

Papers on Photometry.—No. 12. On the ‘‘ Theory of the Matthews 
and the Russell-Léonard Photometers for the Measurement of Mean 
Spherical and Mean Hemispherical Intensities.” The accuracy of 
these instruments in measuring lamps with various simple polar dis- 
tribution curves is investigated. The method is given for computing . 
the best arrangement of any given number of mirrors to obtain rela- 
tive values between lamps having different distribution curves. 

No. 20. ‘‘ The Use of White Walls in a Photometric Laboratory.”’ 
If proper black velvet screens are employed on a photometer bench 
the leakage of light into the photometer due to the diffuse reflection 
from white walls is shown to be so small as to be negligible. 

No. 26. ‘‘ Talbot’s Law as Applied to the Rotating Sectored Disk.”’ 
The apparent intensity of a source, before which a sectored disk is 
rotating rapidly, is found to be proportional to the total angular open- 
ing of the sectored disk for all angles between 288° and 10°. 

No. 30. ‘‘ An Efficiency Meter for Electric Incandescent Lamps.” 
By means of a variable resistance in series with the pressure circuit 
of a wattmeter and controlled by the position of the photometer screen, 
the wattmeter is made to indicate watts per candle directly. 

No. 43. ‘‘On the Determination of the Mean Horizontal Intensity 
of Incandescent Lamps by the Rotating Lamp Method.” A study of 
the errors incident to this method, due (1) to the distortion of the fila- 
ment on rotation, and (2) to the inability of the eye to estimate accu- 
rately a badly flickering illumination. By the use of a single station- 
ary mirror accurate measurements of mean horizontal candle power 
can be made even with badly flickering lamps. 

No. 50. ‘‘A Comparison of the Unit of Luminous Intensity of the 
United States with those of Germany, England and France.” A 
number of seasoned incandescent lamps were carried abroad and 


| measured in authoritative laboratories in the three countries named. 


The ratios of the units obtained through them are compared with the 
ratios generally accepted, and with those obtained in other recent in- 
vestigations. 

No. 51. ‘‘Geometrical Theory of Radiating Surfaces with Discus- 
sion of Light Tubes.’’ Assuming Lambert’s cosine law and the in- 
verse square law to apply to infinitesimal surfaces, the errors incident 
to applying them to finite surfaces are deduced for several simple 
cases. From a consideration of the case of an infinitely long, uni- 
formly bright strip of finite width a theory of light tubes is developed. 

No. 61. ‘‘An Explanation of the Short Life of Frosted Lamps.” 
The rapid decrease in candle power of frosted lamps is due, at least 
partly, to the increased absorption of the carbon film deposited on the 
inner side of the bulb. Owing to the diffuse reflection at the frosted 
surface a relatively large part of the emitted light is compelled to 
traverse the absorbing carbon film three or more times before finally 
emerging. Results of confirmatory experiments are given. 

No. 63. ‘‘On the Determination of the Mean Horizontal Intensity 
of Incandescent Lamps.”’ A continuation of a previous investigation 
on this subject (see Reprint No. 43). Other types of lamps are studied, 
and the methods and results of similar experiments by Uppenborn 
are discussed, 
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No. 72. ‘‘A Comparative Study of Plain and Frosted Lamps.” The 
various effects of frosting’ the bulbs of carbon filament incandescent 
lamps are studied as changes in (1) absorption, (2) distribution, and 
(8) life. 

1. New lamps show an absorption of only 2 or 3 per cent. which in- 
creases rapidly asthelamp burns. 2. The distribution of light around 
frosted lamps depends on (a) the distribution curve of the bare lamps, 
and on (0) the shapeof tho bulb. 3. The theory advanced in a previ- 
ous paper (see Reprint No. 61) to account for the short life of frosted 
lamps‘is further substantiated. Readings are given of the tempera- 
tures of the bulbs of plain and frosted lamps, both new and old. . 








The Wayte Safety Tap for Gas Cookers and Gas Fires. 


———> 


The Gas World having noted that the tap of the average gas fire is 
a very accessible affair, and as it is not always so hard to move as the 
dictates of safety might suggest, and remembering that careless ser- 
vants and venturesome children are frequently in evidence, goes on 
to explain that the ‘‘ Wayte”’ patent trap, which is now being intro- 
duced in England by Messrs. G. Hands & Co., Farringdon Road, 
London, offers a means of making safety look a surety. The Wayte 
does not differ much in appearance from an ordinary tap, as will be 
seen from the illustrations, which show two types. But the special 





feature in it is that it cannot be opened by a simple turn. The plug 
has to be pressed down against a spring before it can be turned to the 
open position. Herein lies the safety of the ‘‘Wayte” tap. As to 
open it a downward thrust must be applied, it is almost inconceivable 
that it can be opened by accident ; and he will be a very artful child 
who discovers the secret of that downward thrust. The closing of 
the tap does not require the downward thrust. The ‘‘ Wayte”’ patent 
safety attachment can be applied to any style of tap, and it goes with- 
out saying that its usefulness is not limited to gas fires. 








Concrete Oll Tanks. 


—— 


The Concrete Review, in reply to many inquiries relative to the use 
of concrete in tanks for the storage of oil which, owing to its abso- 
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lutely fireproof qualities, is wonderfully well fitied for the purpose, 
_ the accompanying sketch showing how one cement company 
as constructed a:series of three tanks for use in this way. 

The concrete was made of one part Portland cement, two parts 
sand and four pores crushed stone passing through a 1-inch ring. 
The interior walls were plastered with a rieh Portland cement mortar, 
smoothed and well trowelled in order to give a dense finish to the 
eee lining. The tank has been in use since 1900, and has never 
eaked, giving perfect satisfaction. 

Cyiinder, crank, case and block oil are stored in the three divisions 
of the tank. 








Exhibition of Gas Appliances, on Joint Account The 
National Commercial Gas Association and The 
American Gas Institute, Chicago. - 

a a 

The American Gas Institute has joined hands with the National 
Commercial Gas Association for the purpose of exploiting gas appli- 
ances at the time of the meeting of the National Commercial Gas As- 
sociation, week of December 7th, 1908, in Chicago. 

Mr. John C. D. Clark, Chairman of the Committee of Arrange- 
ments of the National Commercial Gas Association and President 
Frank W. Frueauff, of the National Commercial Gas Association, 
met in Chicago, Thursday September 3d, and informally closed the final 
arrangements by which the gas exposition becomes an assured fact. 

There is need of such an exposition. The first of its kind was 
held in London, England, in 1882, and the second was held in Earl’s 
Court, London, in 1904. The third was held in New York city, in 
January and February, 1897. This exposition was ‘undertaken by 
Mr. E. C. Brown, aided by the Ohio Gas Light Association, and it 
was eminently successful during the two weeks it remained open. 
These three expositions are the only apparently serious attempts to 
exploit gas to the general public, and they were a ¢dmplete success. 
The attendance was excellent, and the utmost-satisfaction was ex- 
pressed, not only by those.who attended, but especially by the ex- 
hibitors who profited largely by the extended knowledge of their 
appliances which they thus secured. 

There are many more spectacular industries than that of the manu- 
facture and sale of gas, but there are few as important. Electricity 
has presented so attractive a field during the last generation that it 
has drawn to it an even greater share of attention than it deserved. 
It certainly has drawn a very large proportion of the young engineer- 
ing minds, and in a large measure the rapid progress of electricity is 
due to the promise which it held out to young men, and the rich re- 
wards to those whose inventive genius has developed that industry 
so magnificently. On the other hand, the competitive efforts which 
have been the outgrowth of the rapid introduction of electricity led 
to a great stimulation of the gas industry, and this field of enterprise, 
which some have regarded as pretty well cultivated and to some ex- 
tent exhausted, has been bearing fruit as the result of research 
almost as rapidly as electricity. The candle power yielded by gas 
to-day per 1,000 cubic feet is immeasurably in advance of what it was 
but a short time ago. The development of the gas engine is opening 
a field which promises some day to become the source of power from 
which the electric current itself is derived. 

The use of gas for fuel purposes, and the extended, in fact the 
marvelous, introduction of the gas stove has solved many a kitchen 
problem, has given the public better food, is doing away with the 
smoke nuisance, and is in facta civilizer. All these things are known 
in a desultory sort of a way by the general public, but there still 
lurks in the public mind an idea that the gas industry is being rele- 
gated to oblivion by a competition which it has not only been able to 
withstand but to successfully overcome by sheer merit. There is, 
therefore, every possible reason for an exposition. 

There is nothing more attractive in the world than light. There is 
nothing more useful in the world than heat or power. An exposi- 
tion of the exquisite beauties of the first, and the marvelous results 
in economy of the latter, are bound to attract a great deal of attention. 
However, it is not only the general public who will derive benefit 
from the educational efforts put forth, and thus come to utilize more 
freely the invisible but potent product of the generating vessels, but 
the exposition will give an opportunity to the manufacturers of 
appliances to display under service conditions the merits of their pro 
ducts to the entire gas fraternity, and this at a time when the minds 
of all are devoted to a clearer and better understanding of the pro- 
gress and possibilities of gas. No person in the gas industry can 
afford to miss the opportunity to see these appliances under service 
conditions. The exposition, therefore, is calculated to bring all the 





industry together, to call the attention of the general public.to the 














Where the Exhibition is to be Held. 
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magnitude and dignity, to the tremendous progress and great possi- 
bilities of gas in every field. 

It is a fortunate thing that the American Gas Institute and the 
National Commercial Gas Association joined hands in the develop- 
ment of the enterprise, so there can be no doubt of its great success. 
While the prospectus has not yet been prepared it will soon be issued 
and then sent to all those interested, or can be had upon application. 
Nevertheless, the general preliminary arrangements can now be 
stated. First, among other innovations one stands out clearly as of 
great advantage to the exhibitor. The space in the First Regiment 
Armory, of Chicago, will be divided in equal portions, platforms 





built surrounded by handsome columns and arranged uniformly. 
The Armory will be beautifully decorated and the exhibitors will be 
enabled to secure one or more spaces at a uniform rate per space. 
Due regard will be had to the interests of all those securing space. 
The space once secured it is proposed that there shall be no charge for 
piping or connections, and that the exhibitor may.send his appliance 
by freight paid, to John C. D. Clark, Chairman, 157 Michigan avenue, 
Chicago, who, as the head of the Committee of Arrangements, will 
arrange to receive it, deliver to the armory, set it up in the space 
secured by the exhibitor, make the necessary connections and have 
the exhibit ready when the representative of the manufacturer appears 
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to take charge. 
the exhibits down, repack them and deliver them to the proper freight 
depot in Chicago, addressed to the manufacturer. This is almost 
revolutionary, as hitherto the exhibitor has been obliged to send men 
ahead to secure the necessary mechanics and expend an immense 
amount of energy and large sums of money, whereas, under the 
present arrangement, the detail falls upon the Committee, and the 
manufacturer is thus enabled to figure very closely as to what his 
exhibit will cost. 

Gas for all ordinary exhibition purposes will be supplied free. 

The building will be open to the public between 2 P.M. and 11 P.M. 
during the entire week. Admission Will be free and the public gen- 
erally invited to attend. 

A great deal of publicity will be given to: the exposition, especially 
outside of Chicago in the larger cities and towns, with a view to car- 
rying out the educational feature, the necesity of which is so appar- 
ent. The idea is to let the people of the United States know, asa 
matter of fact, that the gas industry is a tremendous and advancing 
business ; that there is something of it beside a few fixtures which 
the public sees and the gas mains which lie beneath the streets ; that 

back of the constant pressure at the burner is a great sneautechoning 

enterprise the possibilities of which are just beginning to be realized. 
That the gas industry is stable, that its value as an investment is not 
impaired by competition, and that its destiny is-as important as that 
of any other modern enterprise. 

The meetings of the National Commercial Gas Association will take 
place during the three days, beginning December 8th. Meetings will 
be held in the exposition building. Adjournment will be had each day 
that the members. of the Association may have ample opportunity to 
examine in detail each exhibit. 

Lunch will be furnished to the members as a part of a splendid en- 
tertainment programme which is being prepared, for which it has 
been decided to prepare entertainment tickets at $6 each. Ladies are 
especially, and most cordially, invited to attend the convention, and 
of course, special arrangements for their entertainment will be made. 

Excellent music will be furnished at the exposition from 7 : 30 to 
ll each evening. Taken all in all, the plans are most comprehen- 
sive. 

The necessity for an exposition must be apparent to all, and this 
necessity amounts to a demand upon all those who are in any way 


connected with the industry to put their shoulder to the wheel and 
make it an overwhelming success. 








Gas Reactions and their Industrial Application.—No. I.! 
( ° 
By Tuomas Houaatr, London, England. 


During recent years much attention has been bestowed upon the 
obscure points connected with the chemical actions that take place at 
high temperatures, and especially of those which have a large indus- 
trial importance. Intimately associated with this quest is the collat- 
eral one of the determination with satisfactory accuracy of the tem- 
peratures employed. The investigations in both these departments 
have been conducted mainly on the Continent, and of the former 
more especially at the University of Berlin, by the Institute of Physi- 
cal Chemistry, whose director is Professor Walther Nernst. As will 
be shown later in this review, it is the object of several of the investi- 
gations so completely to ascertain the behavior of the normal products 
of combustion, water and carbon dioxide, at successive temperatures 
that. the quantity of the dissociation products or their pressure may 
evable temperatures to be inferred that are otherwise impossible of 
measurement, or nearly so. As thus viewed, it is reasonable to ex- 
pect that each line of research will assist the other to reliable prac- 
tical conclusions. 

In addition to the investigations that are being pursued along an 
ordered course, dealing with the fundamentals, there are inquiries, 
by eminent authorities, into special problems that arise technically 
as special forms or combinations of the fundamentals, and progress 
in these, of necessity, cannot be chronicled in the same methodical 
way. Each careful observation must be recorded and classified, so 
that its relation to previous work may be understood and its bearing 
towards further research duly appraised. 

The Law of Mass Action.—In describing the various experiments 
conducted to obtain reliable data, only so much will be mentioned as 
is necessary to explain the principles involved. A convenient start- 

. 1, Gas World, ’ 





At the close of the exposition it is proposed to take | i 





ing point, historically, is the series of experiments conducted by O. 
Hahn in 1903 to ascertain the course of the interaction between hydro- 
gen and carbon dioxide, when carbon monoxide and water in equal 
volumes are produced, or the inverse action, according to the reversi- 
ble equation: CO, + H, = CO. + H,O. Having first found by trial 
at a constant temperature, with mixtures containing varying pro- 
portions of carbon dioxide and hydrogen, that Guldberg and Waage’s 
law of mass action was applicable, Hahn then verified the applica- 
bility of the same law at successive temperatures between (686° + 

273°) and (1,405° + 273°) C. .The expression of the law is given by 


, | the relation of K; the equilibrium constant, to the concentration of 


(CO}[H,0] 
(CO,)[H,] 
is indicated by the formula inclosed between square brackets. By 
analyzing the gases before and after subjection to the specific tem- 
peratures, the concentration of each component was determined, and 
by the preceding equation the equilibrium constant K found. At the 
centigrade temperature (686° + 273°). K was 0.534, at 1,005° + 273° 
= 1.62, at 1,205° + 273° = 2.12, and at (1,405° + 273°) = 2.49. The 
addition of 273° to the observed temperature enables the absolute tem- 
peratures to be compared and gives T, referred to in the various 
equations that make use of the various adaptations of the fundamental 

gas equation PV = RT. 

The series of experimental results, of which the above are a part, 
were compared, for each temperature, with the figure calculated by 
van’t Hoff’s equation, which expresses the relation of the ‘‘ heat of 

dlog.eK  -@q 
cL ae ~ A, 
when satisfactory agreement was found to exist. By taking the act- 
ual molecular heats at constant pressure as calculated by Le Chatelier 
2,226 


_ << — 0.0003909T + 2.4506, 


the gases, viz., K = , where the concentration of the gases 


reaction”’ with the temperature of the experiment, viz 


(1887) the equation became log. K = 


which gave a close approximation to Hahn’s experimental results of 


K. The latter were further confirmed by Dr. F. Haber and Dr. F. 
Reichardt, who investigated the water gas equilibrium in the Bunsen 
flame as well as the chemical determination of flame temperatures. 

Examination of the Bunsen Flame.—The two cones of the Bunsen 
flame, such as is used in incandescent gas burners, were separated by 
the method of Professor A. Smithells and Herbert Ingle, of Leeds. 
The gases cooled from the inner cone were analyzed, and the volume 
relations between the four substances, carbon dioxide, hydrogen, car- 
bon monoxide and water vapor, determined. It was found that in the 
green inner cone, such as is desired in the most efficient incandescent 
burners, the water gas equilibrium CO + H,O > CO, + Hz: is pro- 
duced very rapidly. The equilibrium constant of the system was 
(within the limits of experimental error) the same as that calculated 
from Hahn’s results for the temperature of this zone, and they repre- 
sent their results in a diagram of reaction isochores of water gases in 
which the ordinates are equilibrium constants and the abscisse tem- 
peratures. Drs. Haber and Reichardt concluded from the experi- 
ments that the same result for the temperature of the inner combus- 
tion zone is obtained by calculation from the composition of the 
products of combustion by the aid of the reaction isochore of the 
water gas equilibrium as by thermo-eclectric measurements, and also 
as obtained by calculation from the heats of combustion and specific 
heats (Mallard and Le Chatelier) of the individual gases. 

The term ‘‘ reaction isochore,’”’ introduced by Nernst, is applied to 
the equation of van’t Hoff, given above, to denote that it relates to 
the influence of temperature upon the equilibrium of a system at 
constant volume in contrast to the ‘‘ reaction isotherm,’ which relates 
to the influence of changes in concentration at constant temperature. 
The latter is the one commonly spoken of as the law of mass action. 

Dissociation of Water Vapor.—It will be noticed that the chemical 
change occurring in the primary stage of the combustion of the gases 
involves two important factors, namely, the dissociation of water 
vapor and that of carbon dioxide. Accepting Hahn’s experimental 
results, Nernst has deduced therefrom the ratio that exists in these 
dissociations at (1,000° + 273°) C. Taking K to be, at this tempera- 
ture, 1.6, he finds the ratio of the dissociation of water to be 0.73 times 
that of carbon dioxide. The method (which is, of course, applicable 
for deducing the ratio at the other temperatures) is as follows: If K, 
and K, represent the dissociation constants of water vapor and of 
carbon dioxide, respectively, and 2 and y represent their degree of 
[H}*10.)] _ acs 


dissociation, then K = (H,0} 2v (1 — x)?. 





+, where v is the vol- 


ume in which a molecule of water is contained and consequently 
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— if : 
[Os] = > , (H,0] = * == ~; and similarly K, = So 
3 
Wv as ;- By dividing the latter by the former, and remembering 
CO} [H,0] K, 2 (1—2)* 
that K = JOO) ios ci ae - 
CO” et = Ee ape 


taking K as 1.6 for the temperature (1,000° + 273° C.) we find a to be 
0.73 times y. 

‘In 1888 Le Chatelier calculated the dissociation of carbon dioxide 
at temperatures ranging from 1,000° to 4,000° C,, and pressures from 
0.01 to 100 atmospheres, and since Hahn’s experiments Nernst advised 
that until more exact measurements were obtainable, the dissociation 
of water vapor at high temperatures might be approximately calcu- 
lated by multiplying the numbers in Le Chatelier’s table for CO, by 
0.73. Nernst and his pupils’ subsequent researches have furnished 
data that fill up some of the lacunz that existed, and have shown 
~— only within a limited range of temperature is this factor appli- 
cable. 

A direct method of ascertaining the dissociation of water at high 
temperatures was devised by Leo Lowenstein, depending on the fact 
that glowing platinum acts as a semi-permeable membrane, perme- 
able to hydrogen, impermeable to oxygen and water vapor. A closed 
platinum tube connected with a manometer was placed in an oven 
through which was passed a slow current of water vapor. The level 
of the oil in the manometer gradually altered until it became prac- 
tically steady. From this alteration of level the partial pressure of 
the free hydrogen outside the platinum tube could be calculated. He 
thus found the percentage dissociation of water vapor at the follow- 
ing temperatures : 


(1,432° + 273°) C........65 oo. peeseceestscs 0.102 
MED 4 GE) Giibivdiniccicnaycses ptbeese 0.182 
CROP? I Gis oc icacicccsusccedwuses 0.354 


(1,695° + 273°) C.. 


The results in Table I. were obtained, in the case of Nernst and 
Wartenberg, which experiments were at lower temperatures, by the 
streaming method, those of Wartenberg by the use of Léwenstein’s 


method, viz., iridium semi-permeable membranes, and those of Irvine, 


Langmuir by the catalytic action of a heated platinum wire, the 
temperature of which was ascertained by the change in its electrical 
resistance. In Nernst’s experiments the lower temperatures were de- 
termined by thermo-electric methods and the higher ones by a 
Wanner optical pyrometer previously standardized by comparison 
with a thermo-electric junction. The temperatures found by this 
optical method Nernst and Wartenberg regard as probably correct 
within 10° or 15°. 


TABLE I.—The Dissociation of Water Vapor. 





Absolute Percentage of Dissociation of Water Vapor. 2 as Calcu- 
Temperature. — A — lated by 
Degs. C. x As Observed by— W. Nernst. 
1,000 boos ~ i palgeaebiadpeg teks 0.000030 
1,100 poet TTR ere one Spent 0.000182 
1,300 0.0027 Irvine Langmuir 0.0029 
1,397 0.0078 Nernst and Wartenberg 0.0084 
1,480 0.0189 ? ” 0.0185 
1,500 0.0197 I. Langmuir 0.0221 
1,561 0.034 Nernst and Wartenberg 0.0368 
2,155 1.18 H. Wartenberg 1.18 
2,257 1.77 " 1.79 


The calculated values are based upon thermodynamic date, namely, 
upon the specific heats of the gases.concerned, their ‘‘ heat of re- 
action,’’ and the equation of the reaction isochore, and these are em- 
bodied in the following empirical equation : 


Log = = 11.46 — 25,080 


ove = ; 


T 
1,000 








+ 2.38 log. 





— 1.38.10 * (T — 1,000) — 0.685.10-7 [T? — (1,000)*] 


Professor Nernst claims a very satisfactory agreement between the 
values thus calculated and the experimental ones, the difference be- 
ing no greater than may be explained by. errors in the measurement 
of the temperatures, 





Dissociation of Carbon Diowide.— 


TaBLE II.—The Dissociation of Carbon Dioxide. 
Ratio Per can of 
Dissociatio 


eee py 
As Calcu- -—~-H20 to COx.- 

Absolute Disgocia lated by Experi- on- 
Degs. C As Observed by— Nernst. mental. la:ed. 
1,000° aterm Sy eeewens 0.0000158 .... 190.0 
1,100° shee’. io. epeeatereeenes 0.00020... 91.0 
1,300° 0.00419 Nerent and Wartenberg 0.0040 65.0 72.5 
1,400° 0.0138? " - 0.0138 56.0 61.0 
1,478" 0.029 ” Re 2; 0.032 59.0 57.8 


Nernst, from experiments and extrapolations calculated from the 
thermodynamic data, finds that the dissociation of steam and carbon 
dioxide takes place at the various pressures and temperatures as in 
Table III. 

TABLE III.—Ratios of Dissociation. 

















ee Dissociation of 4 
lute On 
—. Water Vapor at the Pressure | Carbon Dioxide at the Pressures |[Multi-| 5, 
Tem- of, Atmospheres. of, Atmospheres. plier. a 

° 
4 | =o 

0 41 0.1 | 0.01 | 10 1 o1 | 001 2 

A B 

1,000/1.39 x |3.00 x |6.46 x |13.9 x |0.73 x | 1.58 | 3.40x| 7.31 10-5 | 190 
1,500\1.03 x |2.21 x |4.76 x |10.3 x |1.88x | 4.06x| 8.72+| 1.8 x| 10"| 55 
2,000/0.273 |0.588 (1.16 | 2.70 |0.818 | 1.77 | 3.73 | 7.83 unity| 33 
2,500/1.98 (3.98 (3.16 |16.6 |7.08 |15.8 (80.7 |53.0 unity| 25 






































Messrs. Jaquerod and Perrot have determined the co-efficient of ex- 
pansion of gases at temperatures ranging from (0° + 273°) to (1,067.4 
+ 273°), the melting point of gold. They used thermometers con- 
structed of silica and filled with various gases—namely, nitrogen, 
air, carbon dioxide, carbon monoxide andoxygen. It was found that 
neither hydrogen nor helium can be used in these instruments, as 
these gases diffuse through silica, commencing with hydrogen at (200° 
+273) and with helium at or below (100°+273°). Porcelrin theromo- 


| meters filled with nitrogen were also found unreliable, by reason of 


diffusion of the gas through the walls of the tube. The results stated 
in order of magnitude were as follows : 


Cr RUINED so ow ona cececca'e's ac +. 0.0036638 
Riccio cucsunnanecs Ripa e ao) 0.0036640 
ROP Abad bee ckocn tae harosoapme ween une 0.0036644 
EPROM, «o00sccdinctdnes veces secchocsen 0.0036652 
Ce CN... Lc ushesonstececngenes 0.0036756 


Using their results to calculate vapor densities and thence mole- 
cular weights, they find values of the latter at 1,067? + 273° agreeing 
with those at the ordinary temperature. This shows, in particular, 
that carbon dioxide cannot be dissociated to so great an extent as 0.02 
per cent. at 1,0€7° + 273°,-in agreement with the observations of 
Nernst and Wartenberg, which show under 0.01 at atmospheric pres- 
sure. 

The ratios between the dissociation of water vapor and carbon 
dioxide have been calculated from Nernst’s data by the writer, and 
placed at the end of Tables II. and III., an inspection of which shows 
that at 1,000° absolute water vapor is dissociated 1.9 times as much as 
carbon dioxide, at 1,100° absolute, 0.91 times, at 1,500° absolute, 0.55 
times, and at 2,500° absolute, only 0.25 times, all under the pressure 


.of one atmosphere. 


Action of H,O and CO, upon Carbon.—Peder Farup has shown 
that the equivalence of dissociation at about 1,123° absolute, thus re- 
vealed, is the probable explanation of the equivalent rate of action of 
H,O and CO, upon carbon. In his experiments the heating of carbon 
rods in a porcelain tube was electrical. The respective gases were 
passed through at a definite rate and afterwards collected and 
analyzed. Thus, under exactly corresponding conditions, CO, and 
H,O react with carbon at 850° + 273° with a practical equal velocity, 


found to be the same as that which is attained by oxygen on carbon 


at a temperature lower by 400°, namely 450° + 273°. The tempera- 


ture co-efficient of the latter reaction between 723° and 773° absolute 


has been determined, and from this the reaction velocity between 
oxygen and carbon at 1,123° absolute calculated. All the reactions 
being at atmospheric pressure, the rate of the latter is estimated as 
3 x 10° times as great as that of the other two gases. At the tem- 
perature of Farup'’s experiments (850° + 273°) Nernst and Warten- 


berg’s experiments show practically equal dissociation of water and 
carbon dioxide, or an equality of free oxygen therein by volume. 
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1 
0.7 x 10° 
under the same conditions. In other words, pure oxygen has a con- 
centration about 0.7 x 10° times as great as in the partially dis- 
sociated gases mentioned. 

From these figures it appears that the reaction velocity in all three 
cases is approximately proportional to the oxygen concentration, 
and Farup suggests that it is the rate of reaction between carbon and 
oxygen which is being measured in each case. Further experiment 
is, however, required before this view of the connection between the 
phenomena can be regarded as established, and one consideration for 
a suspended judgment is the fact that the variation of reaction 
velocity with change of temperature has not yet been established 
over wide ranges. This point, so far as it concerns nitric oxide, has 
recently been investigated by K. Jellinek over the range 650° to 
1,750°. He finds that the thermodynamic formula of van’t Hoff, viz., 


This concentration of oxygen is about that of pure oxygen 


log K = — = + B is unsatisfactory, and that a relationship log K = 


AT + B agrees better with the experimental determinations. 

The dissociation of water vapor, as Helmholtz showed, can be cal- 
culated from the electro-motive force necessary for the reversible de_ 
composition of water, but more precisely by the following method, 
given by Nernst and used by G. Preuner. Employing the ratios of 
the dissociation constants of the reactions represented by 2CO + O, 
*- 2CO,,; (K,); CO, + H, % CO + H,O, (K,); he obtained the dis- 
sosiatives constant for oH, > O, * 2H,0 (K),; namely, K,K* = K,, 
which, at 1,000° C. he calculated ann Le Chatelier and Bowdousrd's 
experimental data to be 5.2 x 10 —'. By the aid of the temperature 
co-efficient for the heat of formation, the value at 20° is calculated as 
5.7 x 10— “and the electro-motive force for oxygen-hydrogen cell 
is found to be 1.15 volts, a number in close agreement with the actual 
value. Since G. Preuner, Nernst has made a calculation of the elec- 
tro-motive force of the oxygen-hydrogen gas cell based upon his ex- 
perimental work on the dissociation of H:O and finds & = 1.232 — 
0.00085 (¢ — 17) volts, a value which he regards as probably correct 
to within a few millivolts. 

Air Gas and Water Gas Reactions.—A knowledge of the tempera- 
tures at which dissociation of water vapor and carbon dioxide be- 
comes large is of value in understanding the reactions which occur 
in air gas and water gas manufacture. Some years ago Messrs. 
Biedermann and Harvey, of the staff of Sir William Siemens, 
patented the use of ‘‘ products of combustion” injected, along with 
air, into the gas producers used for the heating and melting of iron 
and steel, and this method was adopted at a number of furnaces, both 
in England and Scotland; it was also tried, to a limited extent, for 
the heating of gas works retorts. Quite recently, in America, the 
plan has been tried for the last-named purpose, and considerable ad- 
vantage claimed in fuel economy and in reduction of labor in clinker- 
ing. In these practical operations the injection of a quota of the pro- 
ducts of combustion at a high temperature takes the place of the 
ordinary injection of steam, either of which, for air, can only be 
substituted in limited quantity. 

Some years ago A. Naumann showed that certain economic advan- 
tages were to be obtained (under well defined conditions of the em- 
ployment of the gas made) by the addition of steam to air prior to 
passing through the fuel in the generator, and, also, that in this mat- 
ter carbon dioxide had some superiority over steam, inasmuch as, al- 
though the heat abstraction from the fuel necessary for the decom- 
position of either gas was about the same, yet the endothermic action 
for the former could proceed at a lower temperature than was pos- 
sible for the latter. 

‘More recently, Hans von Jiiptner has applied the principles of 
physical chemistry, especially Guldberg and Waage’s law of equili- 
brium, to the reactions concerned in the production of water gas. 
He concludes that in order to obtain the best results in the action 
H,O + C = CO + H,, (1) the pressure must not be too high; (2) the 
temperature must not fall below 800°-900° C. ; (3) with pressures up 
to four atmospheres the temperature should not exceed 900°-1,000° C. 
These conditions hold for the ideal state, viz., when there is equilibrium 
in the generator. If there be not equilibrium, the composition of the 
gas will alter on its way through the generator, and its final com- 
position will depend on the height of the coke column, the velocity of 
the current of steam, and the temperature. It is of great practical 
importance to introduce the steam at the coldest part of the generator, 
so as to-avoid the reaction, 2CO = C + COs, in the cooler parts. If 
this action be allowed to take place, a deposit of carbon or ‘‘ lamp- 
black ” will occur, the useful gas carbon monoxide will be lost, and 


the useless gas, carbon dioxide, will take its place, necessitating ex- 
pense in purification. 

This decomposition has been shown to occur in practice in a some- 
what similar sphere of operations, F. Wurtenberger having found 
the decomposition of carbon. monoxide with deposition of carbon in 
the regenerator of a Siemens-Martin steel furnace. ; 

Action of Carbon Monoxide on Steam.—From Horstmann, in 1878, 
to the present time, many investigations have been made, including 
those of O. Hahn already referred to, into the temperature relations 
which determine whether the reaction CO + H,O#H, + CO, shall 
proceed or preponderate in one- direction or the other. Continuing 
this inquiry, Armand Gautier has recently studied the action of car- 
bon monoxide on water vapor at a red heat, and similarly of hydro- 
gen on carbon dioxide. He finds that carbon monoxide exerts a 
reducing action on steam at 1,200° + 273° to 1,250° + 273°, 7. €., car- 
bon monoxide takes oxygen from the steam to form carbon dante: 
leaving hydrogen in the free state. The reaction is of the kind known 
as a balanced one, that is, it can proceed in the reverse direction by a 
change of temperature, and this takes place readily at 1,300° + 
273° C. 

At the first named range of temperatures equilibrium is reached 
when the volume of hydrogen produced is double that of the carbon 
monoxide present, as represented by the equation 3CO + 2H,0 = 
2CO, + 2H, + CO. At the second named temperature the reduction 
of carbon dioxide by hydrogen proceeds with the formation of carbon 
monoxide and water when the two dried gases are passed through a 
heated porcelain tube, and equilibrium is reached when the volume of 
CO, formed is half that of the hydrogen present, according to the 
equation CO, + 3H, = CO + H,O + 2H,. 

From the two equations it would appear that between 1,200° + 273° 
and 1,300° + 273°, mixtures of hydrogen and the oxides of carbon are 
in equilibrium with steam when they are present in the molecular 
proportions represented by the system CO + H:O + 2H: + COs, or in 
proportions by volume, carbon monoxide and water vapor each one- 
sixth and hydrogen and carbon dioxide each one-third. 

The inverse operations to those of the dissociations of water vapor 
and carbon dioxide, namely, the union of hydrogen or carbon mon- 
oxide. respectively, with oxygen, have been studied by M. Bodenstein, 
assisted by Ohlmer. He has investigated more especially the effect 
of catalyzers upon these fundamental phenomena of ordinary com- 
bustion. He has observed that in the presence of compact platinum, 
oxygen and hydrogen unite at the ordinary temperature of the atmo- 
sphere with measurable velocity. He finds that the other combustion 
2CO + O: = 2CO: is catalytically accelerated when it takes place in 
a vessel of quartz glass. 

The chief feature of the observations is the fact that CO retards its 
own combustion in the quartz glass vessel, so that the velocity of the 
reaction is almost inversely proportional to the concentration of the 
CO. This peculiarity is not observed when the reaction takes places 
in an ordinary glass vessel containing pieces of quartzite or rock 
crystal. With both these as catalyzers, the reaction velocity is di- 
rectly proportional to the concentration of the CO, and proportional 
also, although only roughly, to the square root of the oxygen con- 
centration. In all cases the temperature co-efficient for an interval 
of 10° was between 1.4 and 1.8. 

Hans Kuhl had found previously that the velocity of this reaction 
at 570° + 273° C. could be determined by observing the gradual 
diminution of pressure accompanying the combination of the two 
gases and consequent diminution of volume. In his experiments the 
results obtained were somewhat irregular, for the velocity varied as 
one or other of the gases was first introduced into the vessel, which 
was of porcelain glazed internally. The initial velocity when dry 
oxygen is added to moist carbon monoxide is ten times as great as 
when moist CO is added to dry oxygen. Carbon dioxide was origi- 
nally present in both these cases ; but when CO, has not been previously 
introduced, the velocities in question are in the ratio of 2:1. The 
initial velocity is in general retarded by the presence originally of 
carbon dioxide ; it is largely independent of the concentration of oxy- 
gen, but proportional to the first power of the concentration of car- 
bon monoxide, whilst it increases with the amount of water vapor, 
but irregularly and to a less than proportional extent. It was found 


that when the reaction vessel had been previously exhausted the 
initial velocity was increased. 

Kuhl, in endeavoring to explain the part played by aqueous vapor 
in the reaction, makes use of the theory set forth by Prof. Harold B. 
Dixon, viz., that the union of carbon monoxide and oxygen takes 





place in two stages (2) CO + H,O = CO, + H,; (0) 2H, + O, = 2H,0; 
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in ‘which moisture acts as the intermediary. Assuming that the latter 
(b) takes place much more rapidly than the former (a), Kuhl deduces 
an expression which gives results that bear a strong although not 
complete resemblance to the experimental results. 








Protection of Iron and Steel Against Corrosion by 
Painting. 
scasstiillesiegdasns 

Mr. George B. Heckel, in Journal Franklin Institute, says that the 
problem of protection by painting metallic surfaces comprises several 
important factors, differing materially from the conditions presented 
by a surface of wood. In the latter we have a more or less absorbent 
or porous surface, every minuie aperture of which affords a hold for 
the film of paint. Furthermore, the coefficient of expansion for any , 
wood under change of temperature is so low as to be negligible. If 
we can exclude moisture from the painted wood, the protective coat- 
ing is subject to practically no stresses or strains. 

Steel, on the other hand, presents tothe eye an intact surface. It is 
only under magnification that we detect its actual irregularity. Two 
forces probably tend to hold a film of paint in place on such a surface : 
First, the hold of microscopic projections from the under surface of 

the film on the irregularities of the metal surface, and second, the 
force of cohesion or atmospheric pressure. 

The coefficient of expansion for steel, within the limits of range for 
atmospheric temperature, is high—far higher than that of any known 
paint film. This deficiency in the latter must be compensated for by 
elasticity. The film must be sufficiently elastic to accommodate itself 
to the constantly changing area of the surface to which it clings, 
without rupturing the film itself or the minute projections by means 
of which it clings to the surface. 

‘Finally, since moisture, acid, ozone and perhaps other atmospheric 
agencies are at least the principal causes of rust, the protective coat- ! 
ing must, in so far as possible, be impermeable by vapors and 
gases. 

From the stated difference of the two surfaces it is readily deduced 
that a paint to penetrate and secure a firm hold on the microscopic 
irregularities of a steel surface must be different from a paint intended 
to penetrate and adhere to wood, while the rigidity of the one as con- 
trasted with the softness of the other would indicate other differ- 
ences. : 

For example, Mr. R. 8. Perry has propounded a very interesting 
theory, in which a parallel is drawn between the paint film and con- 
crete, and from this he deduces the desirability of three determining 
sizes in the pigment particles to fill voids. But bearing in mind the]: 
extremely minute size of the projections and apertures, it would seem 
reasonable to assume that in the undercoating at least of a protective 
paint for such a surface the pigment particles should be extremely 
fine ; and furthermore, as it is exclusively the vehicle and never the 
pigment that imparts elasticity to the coating, that the elastic vehicle 
should be in excess. 

The Scientific Section of the Bureau of Promotion and Development 
Paint Manufacturers’ Association, under the direction of Mr. R. S. 
Perry, is doing very much valuable work in the way of furnishing 
technical data, and among other information it has furnished meas- 
urements of the particles of several pigments in common use. Fol- 
lowing are the measurements given me: 


White lead (hydrocarbonate).. .000074 
White lead (sublimed lead).... .00003 


.033 
very uniform. 


PD AOE, oktdivcnnancis sabacanae .00004 2 
CII whiinnc doasabinmes eek .00002 te 
er ee .007 .0007 
IIS 6.00 00s nicgnnetvins .00009 saps 
Mineral brown................ .06 .007 
eS ee ene Daina wi .006 .08 
PNAS. <hivicbnine races eNesks -00024 -0016 
Calcium carbonate .. ........ .00012 .0016 
Nes cstditinis Abii 0 siekuns .00008 .0004 
Gypsum (thin plates).......... .00032 .0019 
Asbestine (long rods).......... -00016 0032 
China clay (thin plates)....... -000016 .0028 


These measurements represent the dry pigments as they come upon 
the market. With some of them chemical changes effected in combi- 
nations with oil acids profoundly modify these mechanical factors ; 
with others, keeping in mind the conditions to be met, extremely fine 


grinding in the process of manufacturing into paint would seem tobe 
ndicated as essential, 





Mr. Job, in a paper read before this body some two years since, ad- 
mirably illustrated from practical éxperience the necessity of a high 
degree of comminution in protective paints for metal surfaces. The 
differences in the behavior of the paints contrasted by Mr. Job would 
seem to depend first upon the excess of vehicle (the elastic element) in 
paints compounded with finely ground pigments, and secondly in the 
smaller area of the voids between the particles of pigment in the paint 
film. For, as Dr. Dudley has so often and so admirably demonstrated, 
linseed oil is to a surprising extent permeable by moisture, and it is 
the province of the pigment, to a large extent, to compensate for this 
quality of linseed oil by presenting a series of impenetrable layers of 
pigment to the atmospheric vapors. 

We now come, in the course of our review, to one of the most inter- 
esting developments of modern paint chemistry—a development which 
may eventually solve our problem, Teaving nothing for future work- 
ers, or which may prove a mere ignis fatuus of science, like so many 
apparent discoveries which have preceded it. 

During the year 1905, Dr. Allerton 8. Cushman, of the Department 
of Agriculture, in the course of certain investigations connected with 
the corrosion of fence wire and steel culverts, made a special study of 
the curious fact that the corrosion of steel is inhibited for a time by 
treatment with chromic acid or a soluble chromate. 

He has positively shown that chromic acid and its compounds will 
inhibit the corrosive action of moisture on iron. He has shown that 
iron passes into solution in pure water, and he has shown more 
recently that the mere presence of certain chromates, together with 
steel in water, inhibits oxidation. 

The results obtained by Dr. Cushman in the latter field are summar- 
ized in a letter to me under date of March 11, as follows: 


‘*T have been conducting a long series of experiments studying the 
action of various pigments together with water and oxygen on steel. 
I find that, under the conditions of my experiments, the ordinary 
commercial mixed pigments fall naturally into three classes : 


‘¢ (1) Those which prohibit or largely inhibit corrosion. 


‘¢ (2) Those which have no action one way or the other, and from 
this point of view are therefore inert. 


‘© (3) Those which stimulate corrosion. 


‘‘T am not yet ready to give out the details of the experiments, but 
I will be very glad to give you one or two points which I should be 
pleased if you would bring out. My observation that chromic acid and 
certain of its compounds act as inhibitives has led to a great many ex- 
periments by other workers along the same line. Now, I have found 
that the chrome compounds which are on the market vary very much 
in their action. Some of them show up as strong inhibitors, while 
others go to the opposite extreme and actually stimulate corrosion. 
Referring only to the labeled names of the pigments which I have 
tried, I find among the good ones, and in the order cited : Zinc chro- 
mate, American vermilion, chrome yellow orange, chrome yellow, dd. 
Among the bad ones, and also in the order given, I find: Chrome 
yellow medium, chrome green, chrome red ; and very much the worst 


» | of all is chrome yellow lemon. 


‘‘T presume that the difference is due to impurities that are present 
in the bad pigments. For instance, I believe that the lemon chrome 
yellow contains some salt or compound which had been added in order 
to keep the reaction acid during the process of manufacture so that 
the bright yellow shade will be preserved. You will understand, of 
course, that when I speak of ‘good’ and ‘bad’ pigments I mean 
merely in their relation to inhibiting or stimulating corrosion in the 
presence of water, and this characterization has nothing whatsoever 
to do with physical state or properties when mixed with oil. It is, 
however, important in my opinion that these differences should be 
noted in advance, for if an experimenter should happen upon lemon 
chrome yellow and obtain bad results with it he might unthinkingly 
conclude that the whole principle of the chrome protection was at 
fault.” 


In explanation of Dr. Cushman’s results with the lemon chrome it 
should be said that this shade is commonly produced by the presence 
of lead citrate or other similar lead salts and that it is not a pure 
lead chromate. 

What has been so far accomplished has been largely the result of 
empirical observation. This haphazard observation has, however, 
brought forward some significant data which it remains for the trained 
investigator to classify and from which he may gain an inkling of the 
basic governing principles. 

Sabin, for example, long since demonstrated the fact that a coating 
of tough varnish applied hot to iron pipes [prevents rusting in a 
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marked degree. Toch has pointed out the fact that steel rods imbedded 
for a long time in concrete showed little corrosion on removal. Sev- 
eral observers have proved that oxide of zinc, lampblack and some 
other very finely divided pigments under certain conditions are highly 
protective. The protective value of red lead freshly mixed before 
application has long been recognized. Scott, in an address before the 
Master Painters’ Association of Wisconsin, stated that steel shutters 
painted for the J. I Case Company with basic lead chromate gave pro- 
tection twice as long as any other material used, etc. 

These and many more familiar instances would seem to indicate 
that we are at last in a position to lay down tentatively, at least, 
three conditions as necessary for the protection of steel from corro- 
sion. We will briefly consider these conditions : 


(1) Isolation.—The surface must be shielded as effectively as pos- 
sible from the access of moisture and atmospheric agencies. This in- 
volves the necessity for a paint coating less permeable than linseed oil 
alone ; sufficiently elastic to accommodate itself to the continual ex- 
pansion and contraction of its support. This coating must further- 
more be permanently adherent and must retain its elasticity during a 
reasonably long time. Fine grinding of the pigments used, the addi- 
tion of China wood oil, varnish gums, and perhaps even a heavy 
neutral petroleum oil, used under proper conditions, may help us 
towards this end. 

(2) Insulation.—If it be found—and it seems to be well established 
—that the passage of an electric current through the members of a 
steel structure, promotes corrosion, it is evidently a part of our task to 
reduce as far as possible this element of danger. 

(3) Immunization.—This is to most investigators a new field with 
unknown possibilities. If it be found, as indicated in Dr. Cushman’s 
experiments, that the mere presence of certain pigments in the paint 
film tends to retard corrosion, the converse is also probably true, that 
the presence of other pigments tends to facilitate it. After the investi- 
gators have finished their work of classification and have determined 
for us, in Dr. Cushman’s phrase, which are the ‘‘good”’ and which 
are the ‘‘ bad’ pigments, it will remain for the paint technologist to 
apply the knowledge to practice. The pigments given in Dr. Cush- 
man's list are all expensive, but it is probable that if there were any 
considerable demand for zinc chromate, for example, the price would 
soon fall to a moderate figure, due to increased production. 


I was personally so much impressed with Dr. Cushman’s original 
paper and with Mr. Scott’s experimental confirmation following so 
soon after, that having occasion to supply a formula for a protective 
paint for use by the New Jersey Zinc Company, I suggested the fol- 
lowing : 

40 pounds American vermilion, 
10 pounds red lead, 
5 pounds Venetian red. 


Zine oxide and lampblack to produce the required tint or shade. 
Grind in 1} gallons of raw linseed oil—increasing the quantity as re- 
quired for added zine oxide or lampblack—and } gallon crusher’s 
dryer. For use, thin with raw oil and ‘very little turpentine or 
benzine. 

This is Scott’s formula slightly modified. I am inclined to believe 
that the substitution of zinc chrome for the American vermilivun ; of 
any high grade, finely ground iron oxide for the Venetian red; and 
of American vermilion for the red lead, would improve the protective 
value of the formula, while I also believe that the addition of a very 
little kauri gum varnish, if zinc oxide is used, would be found advan- 
tageous, and that the substitution of a certain proportion of China 
wood oil for some of the linseed oil would improve the wearing qual- 
ities of the paint. 

Dr. Cushman, in reviewing the formula, points out two dangers 
confronting us when we attempt to base an inhibitive formula on com- 
mercial products. The first is that all carbon pigments, excepting 
pure graphite, may contain sulphur compounds easily oxidizable to 
sulphuric acid when spread out as in a paint film. The second is the 
probability of variation in the composition of basic lead chromate or 
American vermilion. Because of these facts, as he points out, it is 
necessary, before selecting any particular pigment for its inhibitive 
quality, to ascertain that it is free from acids or acid forming impur- 
ities.. As a result of his own experiments he recommends the substi- 
tution of Prussian blue for the lampblack in my formula and lays 
down as a safe rule in the formulation of inhibitive paints a careful 
avoidance of all potential stimulators of the hydrogen ions and con- 
sequently of any substance which might develop acid; preference 





being given to chromate pigments which are to some extent soluble in 
water and to other pigments which in undergoing change tend to de- 
velop an alkaline rather than an acid reaction. Calcium sulphate, 
for example, in any form (as a constituent of Venetian red, for ex- 
ample), he deems dangerous to use because of the possibility of its 
developing sulphuric or sulphurous acid. Barium sulphate, on the 
other hand, he regards as practically safe, because of its well known 
chemical stability. 

In my own formula the substitution of zinc chrome for the larger 
proportion of American vermilion, as suggested, would replace an in- 
definite by a definite chromium compound. 








Redivivus of the Baltimore Retort and Firebrick Com- 
pany. 
sadadalllaacas 

The business of the Baltimore Retort and Firebrick Company was 
started at Hull and Nicholson streets, Baltimore, Md., in 1868, by Mr. 
August Lambla, who moulded the first clay gas retort made in 
America. This business had a gradual, but steady growth and its 
products are well and favorably known, not only in the South, but 
also in other sections of the country, notably in the New England 
States, where Messrs. Waldo Bros., Boston, Mass., are the agents. 

The above named plant was one of the three largest in the country 
and its facilities for making clay retorts, firebrick, fire tile, terra 
cotta chimney tops and vitrified clay specialties were unexcelled. 
The equipment permitted the manufacture and economical handling 
of shapes varying from one-sixth of an ounce to more than a ton in 
one piece. 

Exceptional shipping facilities are enjoyed by this Company; in 
fact, such facilities as can be had only in a city with the material ad- 
vantages of a location like that of Baltimore. Located on the river 
front, with the railroad running into the plant, enables it to obtain 
materials from and ship product to different localities most economi- 
cally. 

These receiving facilities are most important, for as there are no 
clays in any one section that are suitable for all purposes, the best 
results are obtained by mixing those from different localities in such 
proportions as only many years’ experience can teach the most suit- 
able for each. 

The fire that destroyed the main building, containing the machin- 
ery, manufacturing departments and general offices of the Company, 
on the 17th ult., again demonstrated the energy and enterprise of the 
business men of Baltimore, and proved that the spirit that created a 
bigger. and better Baltimore, from the ruins of the disastrous fire of 
February, 1904, has lost none of its force. 

Within 24 hours offices were installed in a building opposite the 
ruins of the plant, and customers had received notice that orders for 
regular shapes would be filled from the stock which was uninjured ; 
also, that kilns were in good condition, and arrangements would be 
made immediately to make and burn special shapes. 

The customers responded splendidly, incidentally reducing that 
stock materially. That there was an unusually large stock on hand 
at that time was due to the Company’s policy of not laying employees 
off because sales were below normal, thereby retaining the employees’ 
loyalty by assuring them a regular income; and, in this case, show- 
ing a tangible profit by enabling the Company to satisfy its customers 
so well that not one of them has entered a word of complaint. 

Within two weeks plans had been made and ground broken for the 
erection of a building comprising the most approved methods and 
equipment. This new building will be built in front of the kilns, 
being separated from them by a fire wall. The retort department will 
be a brick building with clear space from ground to roof to give plenty 
of head room and free circulation of air to facilitate drying. 

Steel rails will be laid the length of this building, with a cross track 
at each end for switching purposes. Several other improvements in 
this department will increase the efficiency materially. Parallel to 
this will be a 2-story brick building, on the ground floor of which will 
be the grinding and mixing machinery, brick presses and dryers, so 
arranged that materials or goods in process of manufacture will always 
pass in the direction towards the kilns. 

A system of elevators aud conveyers will carry the prepared ma- 
terials to the moulding rooms on the second floor of this building, 
which will be arranged so each operation will carry the goods to- 
wards the kilns. 

“The variety of shapes moulded in these rooms is unlimited, includ- 
ing plain and flanged rectangular tile, also irregular shaped tile ; 
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arches and jambs for fire doors; tube tile and baffle-plates for water] THE properties of the Leavenworth (Kas.) Light and Heat Company b 
tube boilers, patent baker blocks, muffle and other parts for furnaces | have been nominally transferred to the Leavenworth Light, Heating h 
of every description using electricity, gas, oil or coal fuel. and Power Company, for the purpose of facilitating a mortgage re- s 


A section of this department will be devoted to the moulding of the | arrangement. 
Company’s patent tongue-and-groove arch lintels, for which there is 
a steadily increasing demand. They are ta j blocks at aids to Tals story comes-to us by way of El Paso, Tex., under date of the 


form an arch 44 inches thick, and of a width, proved by long expert- 14th inst. * ‘“*E. F. Weinhart, a lamp inspector of the El Paso Gas 
ence, most economical to set when ability te withstand expansion and |#"4 Electric Company, has received word from the German Consul 
contraction is considered. Various lengths from 8 inches to 20 inches | ** St. Louis that he is an heir to $43,000 left him by Baron Engelbert 
are carried in stock. Weinhart, of Munich, Bavaria. Mr. Weinhart lost notime in having 
A tongue extends the full length, along one side, and a correspond-|*he necessary papers’ of identification, ete., and left for St. Louis at 
ing groove along the opposite one. These both strengthen the arch | "°° He was at one time a line rider in the U. 8. Custom’s Service.’’ 
and break joints. The striking peculiarities of this construction are i 
that no clay is required and the arch is entirely independent of the PROCEEDINGS have been instituted (at least so decl ares the Goshen 
piers or jambs, which can be renewed or repaired without disturbing | Republican) to foreclose the mortgage underlying the bonds of the 
the arch. A steel structure will be erected to cover the kilns and a|Port Jervis (N. Y.) Electric Light and Power and Gas Company. tl 
large space for storage of stock goods. A two-story brick building, The papers were issued at the instance of the Knickerbocker Trust fe 
with fireproof vault from ground to roof, will be erected at the south-| Company, which is plaintiff in the action by virtue of its capacity as d 
west angle {of the main building. General offices will occupy the|Trustee. The sum involved is $450,000. 
first floor, where there will be an entrance to the lower deck of the 
vault, in which will be closets, shelves, etc., convenient for books,| THE Easton (Pa.) Gas Company has been awarded a contract to p 

















papers and other data pertaining to the accounting and sales depart-|supply the Nazareth (Pa.) Electric Light and Power Company with jt 
ments. all the current the latter may require for lighting or other purposes. oO 

The second floor will be for the exclusive use of the engineering and | Work on the conducting lines will be completed by October 15th, if tl 
drafting departments. From this floor will be the entrance to the] not before. th 
upper deck of the vault in which will be fixtures for the systematic] st 
filing of blue prints, sketches, descriptions, etc., of all shapes, both| “‘W- B.” writing from Washington, D. C., under date of the 11th 


regular and special, made by them. inst., says that the Board of Commissioners, District of Columbia, 
This Company designs and erects throughout the Eastern, Middle| Urge upon Congress legislation compelling the gas companies to fur- 
and Southern States coal gas benches, muffles, kilns and other appli-| Dish gas for street lighting purposes at 65 cents per 1,000 cubic feet, 
ances for confining or conducting extreme temperatures. The pro-|is the recommendation included in the annual estimate for the next 
posed method of safeguarding designs, many of which contain original fiscal year as submitted by the Electrical Engineer for the District, 
features, will preclude the possibility of their loss in case of another|Mr. W. C. Allen. Mr. Allen in his annual estimates says that, 
visitation by the arch enemy of man’s creations. Of most of those |#ccording to information furnished by the American Street Lighting 
lost in the late fire there were duplicates, and sufficient data to re-| Company, of Baltimore, the present contractors for mantle gas light- 
place the others will soon be compiled. ing, the cost of maintaining each lamp per annum is $20.85, of which 
Mr. L. N. Rancke, Vice-President and General Manager, expects |8U™ $12 is for gas, the remainder going for maintenance, labor, re- 
building will be completed and business adjusted to the new conditions| P@iring lamps and replacing lights. The contractors claim that at 
by the end of this year, after which he will be pleased to have visitors | the present rate of $1 per 1,000 cubic feet for gas they are unable to 
call and inspect what is expected to be the most up-to-date firebrick|™ake any money, and wherefore the prices asked for the coming 
plant in this country. : year will undoubtedly be higher. The Engineer then recommends 
that the charge for each lamp be divided as follows: 12,000 cubic feet 
I ; = gas, at 65 cents per 1,000, $7.80; labor, $4.80; maintenance, $9.40. 
tems of Interest He then goes on to say: ‘‘ There are a number of cities where con- 
_ FRom VARIOUS LOCALITIES. tracts for this kind of service are awarded in two items, one for the 
ie y= gas and one for the maintenance. The figures noted for labor and 
AT the annual meeting of the Boston Consolidated Gas Company | maintenance amount to $14.20 per lamp per annum as a maximum f[ 
no change was made in the executive management. price that can be paid under the law, if the price of gas is fixed as 
recommended. Where the city furnished the gas the prices for the 
Tue Hutchinson (Kas.) Gas and Fuel. Company has completed | Service vary from $11.80 in Baltimore to $13.80 in Brooklyn.” The 
main extensions this season totalling 15 miles. Engineer, of course, could not foresee this happenin g, but the lamp- [| 
: lighters in Brooklyn have been refusing to perform their duties under B 
Mr. H. R. Coox has assumed the duties of Manager of the gas divi- the existing rate of pay. Mr. Allen’s estimate of the cost of his de- C 
sion of tlie properties of the Wisconsin Railway and Light Company, partment for the next twelvemonth will be $496,745, as against. the | = 
with headquarters at Fond du Lac, Wis. He succeeded Mr. E, R. |®™0unt of $468,370 appropriated for the last year. . 
Whitcomb, who has removed to Milwaukee. 
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fi In the ordinance under which it is proposed to construct and oper- 
THE authorities have assented to an increase in the capital stock of | ate ‘a gas works in Beaver Dam, Wis., all gas service pipes to be 

4 the Stratford (Ont.) Gas Company. It was $75,000; it will be|laid under the grant, ‘‘ must be composed of standard size and weight | ™ 
$150,000. of wrought iron.” 


Mr. R. M. Worpen has resigned the position of Commercial Man- 
ager to the Augusta (Ga.) Gas Company. Strange-to-say, he has 


formed a partnership with the Banby Brothers in their amusement 
enterprises. 








WE are advised that the properties of the Marlboro-Hudson (Mass.) n 
Gas Company have neither been absorbed nor offered for sale. In jj st 
fact when appealed to the other day for information as to whether or ff} ti 
not important negotiations looking to a transfer of the named proper- | li 

THE proprietors of the Bristol (Tenn.) Gas and Electric Company | ties, were pending, Mr. Charles W. Morse, the moving spirit in the $ 
last December had agreed on certain plant improvements, the esti- | enterprise, said: ‘‘The Marlboro-Hudson Gas Company is doing a | % 
mated cost of which was $50,000. The sharpness of the disordered | nice business in the named settlements, and owns a fine manufactur- | % 
conditions of the money market at that time was so acute, however, |ing plant in Marlboro. The present Company took up the business | ¢ 
that the orders were not placed. Some days ago, at a special meet-|in 1902, and has improved and extended it. We have established an | & 
‘ing to consider the situation, it was decided that the market condi- | excellent plant on a paying basis, and you can say that the business } it 
tions were such that the 1907 plan of reconstruction and enlargement | has not been bought and cannot be bought. The Company not only {| b 
should be at once taken up. has not been absorbed by any association, but you can say positively | di 
MEME : that it will not be absorbed and that it will continue making and | T 
Mr. M. E. SPRINGER, of Lincoln, Neb., has been awarded the fran-' selling gas at the old stand. We want nothing to do with general | 2 
chise for the construction of a gas plant at North Platte, Neb. It is’ associations of gas companies. The Marlboro-Hudson Company is | f 
estimated that the necessary outfit will cost $50,000. | owned by John, Michael and Daniel Cushman and myself. The Ames- | T 
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bury and Salisbury Company is controlled by about a dozen share- 
holders, among whom are John Cushman and myself. We also own 
stock in the Gainesville Company, but none of the other Marlboro- 
Hudson stockholders are interested in Amesbury, Salisbury or the 
Gainesville Companies. All three are separate Companies and 
separate ownerships, and the Marlboro-Hudson Company has no 
connection in a business way with the othertwo. As I understand 
it, we are supposed to have been absorbed by the Massachusetts Light- 
ing Company.”’ 





THE gas engine plant that has for years been operated on natural 
gas by the Lippincott Glass Chimney Company, of Alexandria, Ind., 
is being remodelled to take producer gas as the fuel used. 





HERE is the present standing (Sept. 18th) of the differences between 
the authorities of Buffalo, N. Y., and the Buffalo Gas Company, as 
forwarded by Mr. L. A. Veith: ‘‘ Following the action of the Coun- 
cilmen the afternoon of the 10th inst., in approving the stand taken 
by the Aldermen to pay the Buffalo Gas Company not more than 75 
cents per 1,000 cubic feet of gas furnished to the city, Assistant Cor- 
poration Counsel, W. B. Frye, secured from Justice Brown an in- 
junction which forbids the Company from shutting off the city’s supply 
of gas as the Company declared it would do.on the 10th inst., unless 
the 95-cent rate should be paid. In connection with the injunction 
the city served on the Vice-President (R. L. Fryer) of the Company 
summons and complaint in an action to determine the reasonable 
value of the gas used by the city since July 1, 1907, and to compel the 
Buffalo Gas Company to accept this price for back and future bills. 
The Company must answer this summons and complaint within 20 
days unless in the meantime an order vacating the temporary injunc- 
tion is secured. Corporation Counsel Desbecker and Mr. Frye were 
busy preparing the papers in the case while the Councilmen were de- 
bating the matter. Councilman Bull wanted the subject referred to 
a committee of two. His motion to that effect was lost on a tie vote, 
and the Councilmen then voted to concur in the action of the Alder- 
men. When Mr. Desbecker was informed of this faction, he at once 
went before Justice Brown, who issued the following injunction, 


upon the affidavit of Mr. Frye: ‘‘ Ordered, That the defendant, its. 


officers and servants and agents be, and they are hereby, enjoined 
and restrained from discontinuing or shutting off the supply of gas 
to said city, as now and heretofore supplied, during the pendence of 


this action and until the further order of the court, and the said de- 


fendantfis hereby required and commanded to supply such gas until 
the further order of this court.”” There the matter rests. 





It is asserted that the plant of the Iron Mountain (Mich.) Gas and 
Fuel Company will be in active work the first inst. It is likely that 
November 1st will be nearer to the mark. 





Tue following figures are from the Fourth Annual Report of the 
Board of Gas and Electric Commissioners of Norwich, Conn., to the 
City Council—these plants are operated on municipal account: The 
net profit for the year, as shown by the schedules, was $26,986.15, 
after charging off $14,250.38 (which sum represents 5 per cent. of the 
investment, July 31, 1907) for plant depreciation. It thus appears 


that the income for the year exceeded the cost of manufacture and 


distribution by $41,236.52. The salaried officers and the pay thereof 
are: Commissioner and Acting Superintendent, $1,500; clerk and 
cashier, $1,200. The number of arc lights now in use on public ac- 
count is 235, the incandescents numbering 294. The lights burn all 
night and every night. The cost to the city for lighting the public 
streets and public buildings, including care of lamps, during the 
twelvemonth—ended June 30th last—was $23,858.43. The cost of 
lighting.the public buildings was: For gas, $99.90; electricity, 
$994.40, or a total of $1,094.30. The cost of street lighting was 
$22,764.13, of which amount $18,690.13 was for are electric lights, and 
$4,073.60 was for incandescent electric lights. The actual cost to the 
city, therefore, for each are light, was $79.53 per annum ; $13.85 for 
each incandescent lamp. The street arc lighting service has been 
improved by the operating of the lights on 5 currents instead of 4, as 
heretofore. In the gas division of the property consumers the net 
difference between meters ‘‘out’’ and ‘‘in,” shows a gain of 140. 
The gas meters in use now total 2,227. The electrical consumers 


mumber 1,037. The gain in gas sendout figured out at 11.29 per cent. 


for the year, and the gain in electrical sendout was a trifle over 10. 
The Commissioners recommend that a sensible cut in the rate charged 





for electric current be made. It is also strongly urged that the main 
system on gas account be largely extended. 





SomE evenings ago the Mayor of Salem, Ore. (George F. Rodgers) 
discharged a shot that, although it may have been a random one, cer- 
tainly caused the City Council to take notice. It also appealed, and 
naturally too, sharply to the ears of others. The Mayor, without note 
of premonition, handed in a special message declaring that the rates 
charged by the Salem Gas Light Company were excessive. The 
Salem Gas Light Company has for some time been a part of the pos- 
sessions of the Portland Railway, Light and Power Company. The 
rate in Salem is $2 per 1,000 cubic feet, and the output of the Company 
is between 12 and 13 millions cubic feet, and the cost of materials 
entering into the manufacturing of gas, with the charge for labor as 
well, is about twice what that cost would be, say in the central part 
of New York—perhaps this statement would not apply to the cost of 
enriching oils. On the face of it, the rate may seem high, but the 
fuel conditions in that part of Oregon are such as to cause high prices 


‘therefor ; but, whether so or not, one section of the Mayor’s reasons 


for asking a reduction in the Salem rate is so wide of the mark that 
we fear it vitiates the virtue of it all. He declares that the average 
rate for gas in cities of the nature of Salem throughout the United 
States is $1 per 1,000 cubic feet. Not so, Mr. Mayor, the average is at 
least $1.50. 


A CORRESPONDENT in La Porte, Ind., forwards this: ‘‘ As stated in 
the report of Mr. R. A. Kinney, State Natural Gas Inspector for 
Indiana, in 26 counties of that State natural gas is being freely pro- 
duced, and that in a number of these counties natural gas is the most 
common and generally used fuel for domestic purposes. Mr. Kinney’s 
report, which goes into great detail in discussing the natural gas in- 
dustry, is to form a part of the annual report of the State Inspector, 
Mr. W. D. Blatchley, State Geologist. The average price of natural 
gas in Indiana is 30 cents per 1,000 cubic feet and the daily flow is 20 
millions cubic feet, or an average retail selling value of $6,000 per 
day. The supply, too, is admittedly far below the demands of users. 
Speaking of new producing fuels in Indiana, Mr. Kinney says that 
the operations in the Princeton field, Gibson county, show it to bea 
field of muchimportance. Considerable drilling is being done by the 
prospectors —mainly, though, on behalf of. the Ohio Oil Company. 
Each completed well shows a fair flow of gas, and no well so far 
drilled has failed to furnish enough gas for fuel for the boilers of the 
oil operators. Sullivan and Vigo counties also promise to become 
good gas producing territory. According to the report this region is 
known as the Sullivan field. Several wells have been developed 
there which produce 1,000,000 cubic feet per day. Gas is plentiful 
and the city of Sullivan is now being piped. In Madison county, in 
what is known as the old field, great improvement in production has 
been noted this year. In Decatur county there is an excellent flow of 
gas and farmers are sharing in the privilege of the cheap fuel. ‘‘Itisa 
rare sight,’’ writes the Inspector, ‘‘ to see a wood or coal stove in the 
county. In many localities every well-to-do farmer has his own gas 
well, from which he uses gas for heat and light for his house and 
outbuildings, as well as power for a gas engine. He then supplies the 
needs of his neighbors, who are small farmers or tenants. * * * 
There are no especially strong wells here, but the flow is strong and 
steady from all of them. * * * Decatur county has never been 
considered in the ‘gas belt,’ but her people have enjoyed the use of 
gas necessary for domestic use since the first discovery of gas in 
Indiana.’’ The greatest part of the gas supply in Decatur county, it 
is stated, comes from the Trenton rock at a depth of from 800 to 1,000 
feet. The report pays much attention to the question of the plugging 
of gas wells. Many of the operators realize the importance of husband- 
ing the gas supply, and have observed the law which requires that gas 
wells shall be properly stopped or plugged before the casing is drawn. 
Some of the most common violators of this law, though, are the junk 
dealers who buy the old iron and casing from the defunct gas and oil 
wells and leave them without any attention whatever. The land owners 
then disclaim any responsibility for the plugging of the wells. The 


unk men do likewise, and it is difficult to locate the responsible person. 

ailure properly to plug a gas well produces. an injurious effect on 
the gas bearing rocks for many miles around and affects good pro- 
ducing wells great distances from where the mischief was done. 
Pumping stations which are designed to reinforce the natural rock 
pressure by pumping the wells have been the means of exhausting 
the gas supply years earlier than would have resulted had the natural 
pressure been depended upon, says the report. It is stated, however, 





that nearly all of these pumping stations have been abandoned and 
that conditions have greatly improved as a result of this. 
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The Market for Gas Securities. 
———__—_. 
The market for city gas shares was decided- 
ly of the eccentric order during the week. 
nsolidated sold early in the period at vir- 
tually 152, and down to-day (Friday) at noon 
to 145, which figure was bid at the hour 
noted. Realizing and the squeezing out of a 
certain short interest account for the decline. 
Intrinsically values in it are constantly mak- 
ing for the holder. 

rooklyn Union also shared in the erratic 
movement, but there was financial reason for 
the pyrotechnics shown. On the 12th inst.a 
dividend of 3 per cent. was declared on the 
stock, which was 3 per cent. advance over the 
dividend last March. As dividends are here- 
after to be declared on it semi-annually the 
shares would seem to be on a 6 per cent. basis. 
The stock is quoted at 138 to 145. The United 
Gas Improvement Co.’s dividend of 2 per cent. 

for the quarter is payable the 15th prox. 








Gas Stocks. 


Ce ane 


Quotations by George W. Close, Broker and 
Dealer Gas Stocks. 


16 WALL STREET, NEW YORK CITY. 
SEPTEMBER 21. 


SS All communications will receive particular 
attention. 


&@ The following quotations are based on the par 
value of $100 per share : 


N.Y. CityCompanies. Capital, Par. Bii Asked. 
Consolidated Gas Co........$78,177,000 100 145 145% 
Central Union Gas Co.— 

Ist 5’s, due 1972, J.&J..... 3,000,000 1,000 93 9344 
ee Gas Light Co.— 

n. 5’s, due 1982, M.&8.. 1,000,000 1,000 — 105 
Mutual Gas Co............... 3,500,000 100 130 160 
New Amsterdam Gas Co.— 

ist Con. 6's, due 1948, J. & J. 11,000,000 1,000 92 96 
New York & Richmond Gas 

Co. (Staten Island)...... -» 1,500,000 100 37 43 

lst Mtg. Gold Bds.5 p.ct.. 1,000,000 —' 104 
New York and East River— 

Ist 5’s, due 1944,J.&J...... 3,500,000 1,000 100 105 

Con. 5's, due 1945, J. &J.... 1,500,000 —- 101 
Northern Union— 

ist 5's, due 1927, J. & J... 1,250,000 1,000 90 98 
PORTE os nn ecce ens ockscancy 5,000,000 100 7% 100 

PRs kvtisenccneeenscs: 5,000,000 100 100 125 

1st Mtg.5’s,due 1930,M.& N. 1,500,000 1,000 100 105 
The Brooklyn Union ........ 15,000,000 1,000 133 145 

ist Con.5’s,due 1948,M.& N. 15,000,000 — M95 
WIIG, cvenikcoeninsbsceness - 299,660 6509 130 _ 

Out-of-Town Companies. 

Bay State............sseee0e-. 50,000,000 50 % 2% 

od Income Bonds..... 2,000,000 1,000 — 75 
Binghampton Gas Works.... 450,000 10 — 65 

ba Ist Mtg. 5’s......... 509,000 1,000 95 100 
Boston United Gas Co.— 

ist Series 8. F. Trust..... 7,000,000 1,000 8&2 85 

2a ow oe oo mea 8,000,000 1,000 413 50 
Buffalo City Gas Co......... 5,500,000 100 5 8 

> * Bonds, 5’s .... 5,250,000 1,000 68 66 
Capital, Sacramento........ 500,000 0 — 35 

Bonds (6’s)............... 150,000 1000 — _ 
Chicago Gas Co. Guaranteed 

Gold Bonds............+.++. 7,660,000 1,000 104 106% 
Cincinnati Gas and Electric 

CO... cecccccccccrscccccesces 20,000,000 100 90  03gx 
Columbus (0.) Gas Co., Ist 

Mortgage Bonds .......... 1,600,000 1,000 92 98 
Columbus (0.) Gas Lt. & 

Heating Co........ cooceees 1,682,750 100 WOlWQ 91 
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“ Prior Lien 5’s........ 4,618,000 1,000 — 98 
Detroit Gas Co., 5’s.......... 881,000 1,000 175 80 

“ HE DO Rcnacekuctictud 16,000 100 983¢ 100 
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ERS EE re 2,000,000 — “ah — 
= DOMER si sesnvecies 2,000,000 > 55 — 
Grand ids ‘ht Co., 
Ie ta Oe OO 295,000 1,000 1043 105 
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Hudson County Gas Co., of 
New Jersey............0+.- 10,500,000 — 100 105j] 
= Bonds, Passasss 10,500,000 > 101 102g 
Indianapolis ................. 2,000,000 — 6 70 
se Bonds, 5’s....... 2,650,000 — 104% 10 
Jackson Gas Co.............. 250,000 50 _ 
». ist Mtg. 5’s..... 290,000 1,000 97 100 
Kansas City Gas Light Co., . 

of Missouri..... cocccccesee 5,000,000 100 — 36 

Bonds, Ist §’s...... ...... 8,822,000 1,000 102 104 

Laclede Gas Co., St. Louis. . 10,000,000 100 — 100 
Preferred............0..+. 2,500,000 100 60 90 
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Lafayette Gas Co., Ind...... 1,000,000 100 — 60 
Bonds.... ....sseseeee+++s 1,000,000 1,000 60 65 
Louisville, .........sceceeeeess 2070,000 50 148 145 

Madison Gas and Electric Co, 
- Ist Mtg. 6’s......... 350,000 1,000 106 10854 

sal 6 per cent. scrip, 
due 1910........ 100,000 25 60 60% 

Massachusetts Gas Compan- 

ies, Of Boston.......+....+++ 2)000,000 100 5646 50% 

Preferred ........2000000+ 25,000,000 100 8 863 
Montreai Gas Co., Canada.. 2,000,000 100 218 21834 
Nashville Gas Light Co...... 1,000,000 100 110 — 
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Doms, SB. .0000 cocsccscee SHIRA — 1837 183 
New Haven Gas Co.......... 2,000,000 25 200 — 
Peoples Gas Lt. & Coke Co., 
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‘Ist Mortgage............. 20,100,000 1,000 — _ 
2d Pe bonus beok - 2,500,000 1,000 104 = 

Rochester Gas & Electric Co, 2,150,000 50 «88 
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San Francisco Gas Co., Cal.. 15,500,000 -_ — _ 

St. Joseph Gas Co.— 

Ist Mtg. 5’s...........06. 751,000 1,000 92 — 
St. Paul Gas Light Co....... 1,500,000 100 45 47 

ist Mortgages, 6’s........ 650,000 1,000 113 116 

Extension, €’s............ 600,000 1,000 112% 115 

General Mortgage, 5’s... 2,465,000 1,000 9% — 
Syracuse Gas Co., N. Y..... 1,975,000 100 50 55 

BOnGS....... csccees eevee 2,047,000 1,000 102 _ 
Washington (D. C.) Gas Co.. 2,600,000 2 320 830 

Ist Mortgage, 6’s........ 600,000 - =— _— 
Western Gas Co., Milwaukee 4,000,000 - — - 
Wilmington (Del.) Gas Co.. 600,000 50 230 _ 
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DIVIDEND NOTICE. 





N. W. Corner Broap AnD ARCH S7Ts., 
PHILADELPHIA, Pa., Sept. 9, 1908. 
The Directors have this day declared a quarterly dividend 
of 2 per cent. (one dollar per share), payable Oct. 15th, 
1908, to stockholders of record at the close of business, 


OFFICE OF THE UNITED GAs IMPROVEMENT CO., t 





Sept. 30, 1908, Checks will be mailed, 


Position Wanted 
As Manager or Superintendent, | 


By competent gas man, 35 years of age, married, strictly so- 
ber,-with operating experience both as manager and super- 
intendent in actual charge of plants. A man who can show 
and give results ; 17 years’ experience ; now acting as man- 
ager of coal gas plant in city of 15,000. Will have to give 
present people 60 days’ notice. Address, 

1727-eot-tf - ** RESULTS,” care this Journal, 


Position Wanted 


With a Gas Company as Superintendent of Works. 
Is an all-round man, of 25 years’ experi- 
ence. Able to put an old, run-down plant 
in good condition. 

1737-1 Address, “A. H.,”* care this Journal, 























POSITION WANTED 
By former district superintendent of large 
lighting company. Technical education. Ac- 
quainted with best modern practice. Manu- 
facture, distribution and commercial depart- 


ments. Address, “A. B. C.,” 
1736-2 Care this Journal. 


POSITION WANTED. 


As Superintendent or Engineer of Gas and Electric 
Light Company, 

By competent mechanical electrical engineer, member 

American Societies of Engineers; 35 years of age, married, 

with extensive experience in operation, construction and 

management. Now assistant general manager of large 

operations in Massachusetts. 


1737-1 Address, *‘ F. M. S.,"’ care this Journal. 


WANTED, 


Position as Manager of a Gas Company 


In a city of from 10.000 to 25,000 population, by a sober, en- 
ergetic gas man, competent to take entire charge. Has had 
10 years’ experience in all branches of the gas business as 
superintendent. Is a graduate engineer and can give excel- 
lent references. Now employed by a large company and 
wishes to change January Ist, 1909. 7 

1737-1 Address, ** X.,” care this Journal. 


Situation Wanted. 
Young map, 30 years of age, and of 12 years’ 
practical experience in gas manufacture and 
distribution, wishes situation as engineer or 
superintendent of a gas company where ex- 
pert services are required and the output is at 
least 150,000 per day. Is graduate engineer 
and at present superintendent of one of the 
largest high pressure plantsin the U.S. The 


best of references and experience only. 
1737-2 Address, “S.R U.,” care this Journal. 


MANAGER FOR GAS PROPERTY 


Solicits Correspondence or Interview. 












































An experienced and competent manager and superin- 
tendent desires change from present position to one of- 
fering greater opportunities. Capable of handling gas 
property in manner to bring best results, Would not 
care to consider position in city of less than 20.000 popu- 
lation. Age 35; 15 years’ experience. .Is member of and 
will attend October meeti' g of Gas Institute. Solicits 
interview at tbat time. 
Address, ‘MANAGER AND SUPERINTENDENT,” 

1737-3 Care this Journal. 


Position Wanted. 


Married man, who has had 15 years’ experience in 
the manufacture and distribution of coal and water 
gas, desires position as superintendent of small or 
moderate sized plant. 

Address, ‘‘ SUPERINTENDENT,” 


Care this Journal. 








1757-1 


Utilize Your Gas Liquor. 
NO EXTRA LABOR OR 
OPERATING EX- 


PENSES. 
i . Write to 
arwored STROH & he aeaiad or 


MICHIGAN AMMONIA WORKS, - Detroit, Mich. 

















About 100 








STANDARD REDUCTION FACTORS for GASES, 
By Helon Brooks MacFarland, B.S., M.M.E. 
Price, $1.50. For Sale by 





1736-6 LEWIS LILLIE, Treasurer, 


A. M. Callender & Cow 42 Pine Ste New York City. 





eR re ee . : RAE A 7 Re 








502 S.3: American Gas Pight Zournal, Sept. 21, 1908 








The Sprague Meter Co. 


Manufacturers of 


Cast Iron. Gas Meters 
Artificial or Natural Gas 


Plain or Prepayment 


Lower in first cost and cheaper to maintain than any meter 
on the market. é 





Write us for particulars. 


The Sprague Meter Company’ 
203 Water St., Bridgeport, Conn. 


GONNERSVWILLE CAS EXHAUSTERS 
| AND HIGH PRESSURE GAS PUMPS, 























HIS cut shows one of 

our High Pressure ma- 
chines anda 4-valve engine 
connected by one. of our 
leather link flexible coup- 
lings... Two. of these units 
were installed for the Peo- 
ples. Gas Light and Coke 
Co., Chicago, at their 73d 
St. Station. Each machine 
has a capacity of 14,000,000 
cubic feet per day. 


O 
We also manufacture 


GAS VALVES 
BY-PASS VALVES 
PRESSURE REGULATORS, 
ETC., ETC. 


Correspondence Solicited. 








Connersville, Indiana, U. S. A. 
NEW YORK OFFICE, 50 Church Street. = = HORACE C. COOKE, Selling Agent. 








THE SEVENTH EDITION, ILLUSTRATED, 


— OF THE — 


Handbook for (Gas Engineers and Managers, 


By THOMAS NEWBIGGING, M.INST.C.E. 


This Edition of the “Handbook for Gas Engineers and Managers” is a great improvement on all previous 
editions. Much of the text has been re-written, in order to keep the work abreast of 
the constant advances that are being made in the Gas Industry. 


PRICE, . $S6.50O. 


A. M. CALLENDER & CO., 42 Pine Street, New York City. 
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The Croydon Company first installed (1903) a small Rotary to measure air to 
purifiers. In 1904 a Rotary of 80,000 cubic feet per hour was set to measure wa- 
ter gas make. This latter machine has been in continuous service since it was in- 
Stalled. 


In 1906 Mr. J. W. Helps, Engineer and General Manager of the Croydon Com- 
pany, in view of the satisfactory service given by the above machines, determined 
to install two additional Rotaries—one of 180,000 cubic feet per hour and another 
of 25,000 cubic feet per hour. The above illustrations show the exterior of the 
house erected to accommodate these meters and the interior of the same. The 
smaller one takes care of the make when the send-out falls below the minimum 
of the larger machine. 


One-half the cost—One-tenth the space of old style wet meters. 


When in need of Station Meters, write 


ROTARY METER COMPANY, 


©OOOOOOOHOOOOOOOQOOOQOOOOOOO 








ous : 
5) . 280 Broadway, 
nene Corie NEW YORK. 
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TAMING sini. a MeO 


we of Bree! 


PACIFIC COAST ACENTS: Hallidie Machinery Co., Seattie, Wash. 


TO HYORAULIC MAIN i> 





GAS TAKE OFF. __ 





























TO TAR WELL 





Ud 
LIQUOR PUMP. 
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FLUSHING APPARATUS FOR HYDRAULIC MAINS. 


THE GAS MACHINERY CO. 


CLEVELAND, OHIO. 
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Dessau System of 
Vertical Retorts. 


“THE ONLY SYSTEM IN 
SUCCESSFUL OPERATION.” 


| 







Nineteen Installations with 126 
Benches in operation. 


ELEVEN installations with 96 Benches 
in course of construction. 


Maximum gas produced per man per 
24 hours, 360,000 cu. ft. 


Ten per cent. increase in yield of gas. 


_ Forty per cent. increase in yield of 
ammonia. 


| Best quality of coke. 
Least percentage of breeze. 
Low fuel consumption. 
Tar produced low in carbon. 


| Extreme low cost of retort house 
| labor. 


Minimum expense in wear and tear. 
No Naphthaline. 
No Cyanogen. 





Coal ''Bin "i Coke Bin | 





~~<- = owe 
~s. 


?- s” e 
Cross Section of Retort House for Vertical inn ches. 


Present Producing Capacity, 25 Million Cu. Ft. 


Within 90 days the above producing capacity has been 
increased to 31 Million Cubic Feet by additional orders 
for 39 benches with 390 retorts. 








DIDIER-MARCH COMPANY, 


FREDERICK J. Mayer, Generat Manager. 


FACTORIES : Hudson Terminal Building, 50 Church St., 
Keasbey, N. J. New York City, N. Y. 
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PARKER-RUSSELL MINING AND MFG. CO, 


sT. Louis, MO. 


NEW YoRE OF FICE: 45 Broadway. 


GAS RETORTS AND FIRE BRICE§. 


Benches.— We erect GAS RETORT BENCHES with Horizontal retorts having closed ends, or Through retorts up to 20 feet in length. 
Slopers.—Also, SLOPERS on improved lines for Inclined Retorts. 


Stoking Machinery.—Sole Agents for U.S. and Canada for the Fiddes-Aldridge Simultaneous Discharging Charger. The “‘ F.A.,” or ‘‘ One-Strok: 
Machine. Cost of Carbonizing reduced to minimum. No Dust. Silent. No Waste of Coal. No Injury to Retorts. 


Water Gas Linings.—We make a specialty of WATER GAS BLOCKS, and supply brick of superior grade for checkerwork. 
Retort Houses and Conveying Machinery.—We also build Retort Houses, Coal and Coke Conveying Machinery. Plans, specifications and estimat: 


cheerfully furnished. 
SORRESPVPONDENCE SOLICITED. 
ALL SOoOeetRACHES MADE AS OF OFT. LOUIS. 


NON-GLINKERING BENCHES 


BQUIPLYPrED WwiTEt 


“THE MOUTHPIECE THAT DON'T COME OFF,” 


PROPOSALS FURNISHED ON EVERY TYPE OF INSTALLATION. 
TRY OUR LITTLE ‘‘3-HOUR SCURFER.” 


Write for our Bulletin No. 2. 


THE IMPROVED EQUIPMENT COMPANY. 


MAIN OFFICES: 60 WALL STREET, NEW YORE. 
SOLE LICENSEES FOR THE DOHERTY BENCH FUEL ECONOMIZER. 
































SCciENTIELFIC BOoFEH: Ss. 


CHEMISTRY OF GAS MANUFACTURE. Ly W. J. A. | TECHNICAL GAS ANALYSIS. By Winkler & Lunge. $4. | FIELD'S ANALYSIS, 1907. $5. 
Butterfield. Vol. I., Material and Processes, $2.50. Vol. | 





: -_ : . $5. 
ee ‘ompagrgy oF gas MANOYACTORE, By Hard M. | TREATIBE ON MABONBY cONTRUCTION. ater. 
DISTRIBUTION OF GAS. By Walter Hole, C.E. $5. eo ee | “en Nisbet Latta, $4.60 . . 

| ’ . . '. 
MODERN APPLIANCES IN GAS MANUFACTURE. By | HEMPEL'S GAS ANALYSIS. $2.2. | 4 COMPARISON BETWEEN THE ENGLISH AND 
Fletcher W. Stevenson, $2. HANDBOOK FOR GAS ENGINEERS AND MANAGERS.| | FRENCH METHODS OF -ASCERTAINING THE 
MODERN GAS ENGINES AND PRODUCER GAS) Seventh edition. By Thomas Newbigging $6.50. ILLUMINATING POWER OF COAL GAS. $1.60. 
PLANTS. By R. E. Mathot. $2.50. GAS, GASOLINE AND OIL ENGINES. By Gardner D. | JONES JET PHOTOMETER, for Coal or Water Gas, Each 
COAL TAR AND AMMONIA. By George Lunge. $15. ek. Tn een, TA $10. ELECTRICITY 
OO ee oe en he Eaten, SASK, rected, Bl OAS ENGINES. BY(G-| LECTRIC WIRING aaa xb SWITCHBOARDS 
ELECTRIC GAS LIGHTING. By H.8. Norrie. 50cents. | - 9. ao Hewes Masson ME BL k _—* 
| HEAT A MODE OF MOTION. By John Tyndall. $250. : 1 ELE. $1.50. “a 
GAS ANALYSTS MANUAL. By J. Abady. $6.50. CARE AND MANAGEMENT OF ELECTRIC POWER 
THEORY OF HEAT. By J. Clerk-Maxwell. $1.50. J ) MANAG I EI 
GAS ENGINE DESIGN. By C. Edward Lucke, Ph.D. $3, "AMMONIA AND AMMONIUM COMPOUNDS. By Dr.R PLANTS. By Norman H, Schneider, Cloth, $1.50. 
a ee | ne Oe ; i neaeunnans. PRORCNUERY with Special Application 
GAS AND GAS WORKS. By Hughes and O'Connor, $2.50 | CASFITTERS’ QUESTION BOOK, WITH ANSWERS. of Electric Lighting. By A’ Palaz,fc.D. $4 

N Sy Meente Peek ee he So ._ | ELEMENTS or ELECTRIC LIGHTING, Including Electri 
POOLE ON FUELS. By Herman Poole. $8. _A TREATISE ON THE COMPARATIVE COMMERCIAL | ~~“ ‘Generation, Measurement, Storage and Distribution 
Gas s ENGINEER'S POCKET-BOOK. By Henry O'Connor | VALUES OF gas COALS AND CANNELS. By,D.| [9 Philip Atainson. $1.60. 

-50. -Graham. $3. ' 
GAS CONSUMER'S HANDYBOOK. By Wm. Richards. 20| A TEXT BOOK OF INORGANIC CHEMISTRY. By Pyot. | ™UECTRIC TRANSMISSION OF ENERGY. By G. Kapp. 
cents. | Victor Von Richter. $2. tao 


PRACTICAL TREATISE ON HEAT. By Thomas Box. 24 | ILLUMINATING axp HEATING GAS. By W.Burns. $1.50 a POCKET-BOOK. By Monroeand Jamie- 
edition. $5. HANDBOOK FOR MECHANICAL ENGINEERS. By'H. | pyNaMO BUILDING. By F. W. Walker. 50 cents. 


PRACTICAL PHOTOMETRY: A Guide to the Study of the | Adams. $2.50 E 
CHEMIOUE TECHNOLOGY VoL. Pest ons fe apps | "ANCES, OF G48. ELECTRIC LIGHT AND POWER | PO oeptalier. $68 OT SNA 
: Vol. I., | . By Wm. D. Marks, » O- 
IRONWORI: Posi! Designing of Stroctraitrnwort. "Gas CMEREAKISOS FOR TS RO | TO Cn wunaor acute 
: ° iw . I} ‘GS FOC { is - : . 
ED 
By H. Adams. $3.50. |STANDARD REDUCTION FACTORS FOR GASES. ‘py | "®4URGSU GUIDE TO THE ey eee 
SELF-INSTRUCTION FOR STUDENTS IN GAS MANU- Helon Brooks MacFarland. $1.50. } ELECTRIC LIGHTING ~ ¢ cis B. Crocker. $3 
FACTURE. Elementary, advanced and constructional, PRACTICAL PLUMBING. By P J. Davies. Vol. i.,.§3. » by Fran . . $3. 
ol. Il, $4.50. 


each, $1.50. ELECTRIC LIGHT FITTING. $2. 
LIQUID FUEL FOR MECHANICAL AND INDUSTRIAL | ayERICAN SANI , N _| PRACTICAL ELECTRICITY. $2.50. 

“PURPOSES. By E. A. Brayley Hodgetts. $2.50. a o ee ee Pe aera — ELECTRICITY FOR ENGINEERS. $2.50. 
COX'S GAS FLOW COMPUTER. High pressure $4.50. HENLEY’S 20TH CENTURY BOOK OF BECIPES, FQR- | ELECTRICITY, Its Theory, 8ourcesand Applications. By 
GAS ENGINE. By F. R. Hutton, E.M., Ph.D., Sc.D. $5. MULAS anp PROCESSES. By Gardner D. Hiscox. $3. | John T. Sprague. $6. 





The above will be forwarded upon receipt of price. If sent by mail ‘or express, postage or express charges 
must be added to above prices. We take especial pains in securing and forwarding any other Works that may be 


desired, upon receipt of order. All remittances should be made by check, draft, or post office money order. No 
books sent C.O.D. 


A, M. CALLENDER & CO., - - - - - 42 Pine Street, New York City. 


‘ 
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Eleven Millions Capacity in One Retort House. 


RITER-GUNLEY FG. COMPANY 


o~ 


PrversBURGELT. 








PLATE AND STRUCTURAL WORK OF EVERY 


DESCRIPTION. 











COMPLETE COAL GAS PLANTS. 
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CRUSE-KENIPER GOUIPONY, 


Gas Engineers an Builders. 


Gas HoLpgrs. 


Western Sales Agent: | , Pacific Coast Agents: 
HENRY I. LEA, 616 The Rookery, Chicago, Ills. || HALLIDIE MACHINERY CO., Seattle, Wash. 

















MAIN OFFICE AND WORKS, - - - - AMBLER, PA. 








jJ.S. DE HART. JR« A.F.WEHNER,>, R.K.WEHNER, 
PRESIDENT SECRETARY TREASURER 













‘poe ee Re 


RAE “Fee “2a rew Pee : a= 
we aes) eS eS >). > 2 


> >?* 
>58 Oot 23. > IS ASS 


























@ 
S))) ISBELL VALVES 
r SPECIALS 


TAR 
EXTRACTORS 


PsA. TAR EXTRACTORS 
FOR WATER GAS 



















CHARGING ann 
DISCHARGING 
MACHINERY 


















MACKENZIE 
| EXHAUSTERS 


ROTARY AMMONIA 
SCRUBBERS 















PRIMARY AND 











SECONDARY. 
CONDENSERS SHAVING 
FOR FRESH SCRUBBERS 
OR SALT WATER PURIFIERS 





I}STREET GOVERNORS 


i 


gy 














MAIN OFFICE AND WORKS 
BRIDGE & OGDEN STREETS 


NEWARK,N.J. 
ESTABLISHED 1865 
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QUINTARD IRON WORKS, 
NN. F. PALMER, 
| Foot of 12th St. & East River, New York, 








Ludlow Valve Mfg, Co., 


TROY. N.Y., U.S.A. 


Double and Single Gate Valves, %4’’ to 72”, 
—— 


Gas, Water, 
Steam, Oil, 
Ammonia, Etc. 


HOT GAS VALVES A SPECIALTY. 


MANUFACTURERS OF 


GAS APPARATUS. 


Complete Works Erected. 














_FREDERICK W. FLOYD, Engineer. 


Send for Catalogue. ESTABLISHED 1866 


HENRY MAURER & SON, 








POSITIVE GAS EXHAUSTERS AND 
BLOWERS, 


TATEST DESIGN. 


Manufacturers of 


High Grade Firebrick, Blocks, Tiles, 


ETC., 
| Works: Maurer, N. J. Office : 420 E. 23d St., N. Y. City 











Most Simple and Efficient | FIELD'S ANALYSIS FOR THE YEAR 1907. 
Machine on the Market 
Let us figure On YOUR 


requirements. we ve ow 


THE PIQUA BLOWER CO., 


PIQUA, OHIO. 





An Analysis of the Principal Gas Undertakings in 
England, Scotland and Ireland; being the 39th year 
of publication. Compiled and arranged by JOHN W. 
FIELD, Sec’y and Gen. Mgr. of The Gas Light and 
Coke Company, London. Price, $6. For Sale by 


A. M. CALLENDER & CO., 42 Pine St., New York City. 














THE BEST 


GAS BENCHES. 


“| ACLEDE - CHRISTY.” 


BEST DESIGN, 
BEST MATERIAL, 
BEST WORKMANSHIP, 
BEST RESULTS. 


LACLEDE-CHRISTY CLAY PRODUCTS COMPANY, 


fa. LOUIS, MoO. 


By Gzorcr Lunék, Pu.D, Third and Enlarged Edition. 
- Price, $15 For Sale by 
COAL TAR AND AMMONIA A. M. CALLENDER & CO.. 42 Pine St., New ‘ork City. 
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Humphrey Instantaneous 
Bath Water Heaters 


Should be used in every home. Th. 
make Hot Water always ready. R: 
quire no attention after installatio 
Hot water pours forth at any time 
upon lighting the gas. Close off the 
gas and all expense ceases, Abso- 


‘\, lutely Guaranteed. 


Special Merits. 
A burner that won’t light back; a rust 
proot enameled shelf; a removable bas: 
plate for ready access to burner. 


Shall we Send Catalog No. 9 and Discounts? 


HUMPHREY CO., 
Kalamazoo, Mich., U. S. A. 




























ally. 





RITE for our Catalogue ‘‘O”’ just 
issued. 
tirely with “ Brownhoist’’ Ma- 
ciinery as used at Artificial Gas 
Plants for handling coal, coke and 

other materials rapidly and economic- 


This Catalogue deals en- 


THE BROWN HOISTING MAGHINERY COMPANY, 


Designers and Builders of All 
K'nds of Hoisting Machinery. 


Main Office and Works: 


CLEVELAND, O. 


. Branch Offices: 
NEW YORK AND PITTSBURG. 





























D-23420. (PATENTED.) 


stored by reaming. 


can be used on 3-inch pipe or smaller. 










ditionally Guaranteed. 


Scorstcaco 


H. MUELLER MFG. CO. 


Works and Genera! Offices, 


DECATUR, ILL., U. S. A. 
West Cerro Gordo St. 








Mueller Pipe End Reamer. 










The pipe area lost in cutting is quickly re- 


Mueller Pipe End Reamers have three finely 
tempered steel blades, easily sharpeneq, and 


Made in tatchet or plain handle and Uncon- 


NEW YORK, N. Y., U. S. A. 
‘ 254-258 . anal St. (cor. Lafayette). 





Eastern Division, 
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EOOTS’ EXHA USTERS. 


\n installation of two units, each handling 800,000 cubic feet per hour, under 5 pounds per square inch, in- 
stalled for the Peoples Gas Light and Coke Company, Chicago, Ills. 


- 














PP. HH. é& FF. mM. RootTs COMPANY, 
HOME OFFICE: Connersville, Ind. NEW YORK OFFICE: 120-122 Liberty St. CHICAGO OFFICE: 1547 Marquette Bldg. 











Now READY, 


HUMPHREY INVERTED GAS ARCS. 


S5-Light Imdoor Lamps. 
a* Tiesht Imdoor Lamps. 


Metal or Porcelain Enamel Finishes. 


First shipments will 
be in small lots to en- 
able all Gas Companies 
to obtain. samples for 
test. me me * a me me ve 


GENERAL GAS LIGHT CO., 


Kalamazoo, Mich. 


NEw WORE: 4246 West Broadway. SAN FRANCISCO: 718 Mission st. 





ee 
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GrorcEe Ormrop Pres. & Treas. Joun D. ORMRoOD, Supt. 
J. G. Eserwiern, Secretary. 


THE: BRISTOL  Co., 
EMAUS PIPE FOUNDRY. y Manufacturers of BRISTOL’S 
DONALDSON IRON COMPANY. EMAUS, PA. Recording Pressure Gauges, Recording Vacuum Gauges, 


. Recording Thermometers, Recording Voltmeters, 
Recording Ammeters, Recording Wattmeters, 


AND 
THE WM. EH. BRISTOL | ELECTRIC PYROMETERS 
PATENT SMOKED “CHART RECORDERS. 


CAST IRON PIPE AND SPECIAL CASTINGS | HE kame} “™ =H =ST OT, CoMeT ase, 


FOR WATER AND GAS. g eee New Yok. BRANCH OFFICES. Chicago. 
Also, FLANGE PIPE, LAMP POSTS, Etc. 


VULCAN QDDRLESS GAS HEATERS, 


For Artificial or Natural Gas. 


Positively Odorless. We Guarantee this—Odorless. 
These Heaters have been tested and endorsed by the leading Gas Experts and Chemists of this Country. 
Upon request we will send you booklet containing these endorsements. 


The Perfect Gas Heater. 

















Patent Applica For. The Cheerful Gas Heater. 


PS 
AUR A 


owas pays* 4 wo a 


pore ry 





No, 336. No. 334. 


Write us for prices and our new catalog. 


W. M. GRANE COMPANY, 


Do you use Bray Rurners? 1131-1133 Broadway, New Yor kE. 











A AAAAAAAAALAAAALAAAAAAAAADAAALAAAAAAAAAAAAAAAAAAAAAAAAAAAADA AAA AA ADA AAA AAA Add Add MAM Ma 


MEANDARD REDUCTION FACTORS FOR GASES, 


A Number of Tables Necessary for the Reduction of the Volume of any 
Gas at any Temperature, Pressure and Degree of Saturation to 
its Equivalent Volume under Standard Conditions, 
TOGETHER WITH | 


A Table for the Numerical Solution of Certain Exponential Equations, 


By HELON BROOKS MACFARLAND, B.S., M.M.E., 
Associate Professor of Applied Mechanics, Department of Mechanical Engineering, Armour Institute of Technology, Chicago, IIls. 








PRICE, $1.50. Foor Sale by 


A. M. CALLENDER & CO.,- - - - - 42 Pine Street,, New York City. 
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AMERICAN METER CO., 


NEW YORK; 


st. tous, PHILADELPHIA, 


SAN FRANCISCO, 


CHICACO, 


Photometrical and Experimental Apparatus. 





PUBLIC LIGHTING 
TABLE. 


OCTOBER, (908. 




















‘4 ‘Nable No. 1. 

a FOLLOWING THE 

5s MOON. 

& 

A c Light. |Extinguish. 
Thu. | 1} 8.30pm} 4.50 am 
ri, | 2} 9.20 FQ} 4.50 
Sat. 3 |10.20 4.50 
Sun. | 4111.30 5.00 
Mon. | 5/|12.40 am! 5.00 
‘Tue. | 6} 2.00 5.00 
Wed.} 7} 3.10 5.00 
Thu.| 8'NoL. |No L. 
Fri. | 9|No L.em|No L. 
Sat. |LO|NoL. |NoL. 
Sun. |11L| 5.50pm | 7.50 pw 
Mon. |12| 5.50 8.30 
‘Tue. 113] 5.50 9.10 
Wed. |14] 5.50 9.50 
Thu. |15} 5.50 10.40 
Fri. |16| 5.50 1@}11.40 
Sat. |17] 5.50 12.30 am 
Sun. [18] 5.40 1.30 
Mon. |19} 5.40 2.30 
‘Tue. )20} 5.40 3.30 
Wed. |21} 5.40 5.20 
Thu. 22] 5.40 5.20 
Fri. |23] 5.40 5.20 
Sat. }24] 5.40nm] 5.20 
Sun, [25] 5.30 5.20 
Mon. |26] 5.30 5.20 
Tue. [27] 5.30 5.20 
Wed. |28] 5.30 5.20 
Thu, |29| 7.20 5.20 
Fri. |30} 8.10 5.20 
Sat. |31] 9.20 5.20 








TOTAL HOURS 
DURING 1908. 








By Table No. 1. 

Hrs.Min. 
January ... . 228.30 
February . ..187.30 
March..... 192.00 
April.......160.10 
May.......155.10 
June ......138.00 
July c.iaeat 155.50 
August ....173.40 
September ..185.20 
October... .214.00 


Novembet .. 218.10 


December. . 226.40 





Total, yr. .2235.00 


——— 
re 





—_— 























PUBLIC LIGHTING 


TABLE. 





OCTOBER, 1908. 





Day or WEEE. 




















Style B Photometer 
a For Dark Room... 





ri 














il ee | | 
f 1} 
} f | 
} ma 
2 A 4 
! @ 
~* A me 


Table No, 2. 
NEW YORK CITY. 


ALL Nieut Lieutine. 








18 
19 
20 


‘ 
> OT be Co oo 


StS 0S 0 & 0 


is Complete | i Complete : 
@ | Lighting in | Extinguishing 
< | One Hour jin 50 Minutes 


From Time Given 


} P.M. 
| 


dl 
> 
- 


Cte He i i ih: 


aw 
vr 
DW 0 BD DW W W W W W W W WW WW Wwe 


rove 
alt 
~ 

2 2 W WW DW W WW W W WW & 


= 


et et et et 2D DD DO DO VO 2 
or 


or orc 











5 

5 

b. 

5. 

5 

5 

a. 

5. 

5. 

5.0 5 
5.07 5 
4.57 5.0 
4.57 5.0 
4.57 | 5.02 
4.57 | 5.02 
4.57 | 5.02 
4.57 3.02 
4.57 5.02 
4.47 5.07 
4.47 5.07 
4.47 5.07 
4.47 5.07 
4.47 5.07 
4.47 5.07 
4.47 5.07 
4.37 5.17 
4.37 o.he 
4.397 5.4% 


TOTAL HOURS 
DURING 1908. 


Hrs. Min. 


January. ...481.50 
February . ..329.15 
March... ..351.50 
April...... 341.50 
May .......233.05 
ae 218.10 
July.. 282.55 
August .... 254.55 


September. .2° 
October .. ..420.45 
November ..374.36 
December. .411.05 





Closed Photometer For hight Room. 
CIRCULARS SENT ON REQUEST. 


2009 OF 

3992.35 
Deduct on ac- 
count of so min, 
extinguishing 9 
CRG de cccccess 30.30 


Total, yr. .3962.05 
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NEW YORK, 318 West 42d Street. 


BOSTON, 820 Beacon Building. 


PHILADELPHIA, Broad and Arch Streets. 
ST. LOUIS, 712 Roe Building. 


CHICAGO, 218 La Salle Street. 


SAN FRANCISCO, 612 Oak Street. 


WELSBACH STREET LIGHTING COMPANY 





eee. OF AMERICA. eee 


contro ona Welshach System 
veo of Street Lighting, 


Which includes its specially DESIGNED and 
PATENTED BURNER for PARK LIGHTING 
exclusively. 

Uniformly SUCCESSFUL in 150 Cities 
and Towns. 

By means of the Weisbach System of 
street lighting the superiority of GAS over 
electricity for street lighting has been fully 
demonstrated. 


POINTS OF MERIT: 
Economical, 
Attractive, 
Successful, 
Up-to-date. 

IT LIGHTS THE STREET. 


It is 


Where there are no gas mains we 
can furnish an equally good light 
by our SELF-GENERATING NAPHTHA WELS- 
BACH BURNER, and thereby supply a 


“uniform light in all localities. 





Correspondence Solicited from 
Gas Companies and Others 
interested in Municipal 
and Outside Lighting. 




















For decorative appear- 
ance and large volume of 
light at a popular price to 
the consumer, 


THE CHIC LIGHT 


is practically alone in the 
field. Complete  satisfac- 
tion to the user is its strong 
point. 


Welsbach Company, 


Salesrooms in all Leading Cities of the United States. 





BF _ Mie he Ligh 


SELLERS OF THE WHELSBACH LINE. 





THE CHIC LIGHT—Design No. 71310. 











E 


PRICES: 

Boxed complete, with No. 71 Welsbach 
burner, No. 310 F)Q. M. cylinder, No. 196 
Junior J Brand Welsbach mantle, including 
the No. 316 opal shade, which will be packed 
separately. 


Price, complete, clear ee. each, 


dozen lots,. . $1.35 
Price, complete, clear eylinder, 100 
lots, each, . . : « 2a 


When supplied with No. 310 F. Q. M. 
Opal Cylinder add 10 cents to above list. 
Price of Shade No. 316. 
Package Contains 16 Dozen. 


Price, per dozen, ; . . $4.40 
Price, original package, per "dozen, . 400 
WRITE FOR DISCOUNTS. 

FACTORIES - 


Gloucester, N. 
Chicago, I1il1s. 


J. 
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The United Gas Improvement Company, 


Broad and Arch Streets, Philadelphia. 


GAS WORKS. 


LESSEES, OPERATORS 


AND BUILDERS OF 


Largest Builders of CARBURETTED WATER GAS PLANT IN AMERICA. 











SOLE AMERICAN BUILDERS 


oF THEH 


Standard jjouble- Cuperheater Lowe Water (las Apparatus. 


+607 CON TRACTS. 
PARTIAL LIST OF PLACES: 


Newburgh, N. Y. 

Helena, Mont. 

Bridgeport, Conn. (3d contract). 
Suffolk, Va. 

Winsted, Conn. (2d contract). 
Nashua, N. H. 

Augusta, Me. (2d contract). 
Everett, Mass. 

Jenkintown, Pa. (2d contract). 
Coney Island, N. Y. 

Mexico, Mo. 

Jacksonville, Fla. 


TOTAL SETS INSTALLED DURING YEAR, 
TOTAL SETS INSTALLED TO DECEMBER 31, 1907 
TOTAL DAILY CAPACITY, TO DECEMBER 31, 1907, . .. . 








Syracuse, N. Y. (2d contract). 
Atlanta, Ga. (2d contract). 
Holyoke, Mass. 

Peoria, Ills. 


Schenectady, N. Y. (2d contract). 


Danbury, Conn. 
Galveston, Tex. (2d contract). 
Quebec, Canada. 


Indianapolis, Ind. (2d contract). 
Bessemer, Ala. 


Waterbury, Conn. (sth contract). 





9 + 








Sioux Falls, S. D. (3d contract). 
Philadelphia, Pa. 

New Hartford, Conn. 
Poughkeepsie, N.Y. (2d contract). 
Nashville, Tenn. 

Salisbury, Md. 

Norfolk, Va. (4th contract). 
Wallingford. onn. 
Richmond, Va. (2d contract). 
Oak Bluffs, Mass. 

Arlington, Mass. 


545,865,000 cu. ft. 


Tar Extractors for Carburetted Water Gas. 
Photometrical Apparatus. 
Gas Analysis Apparatus. 
Recording Gauges. 
Straight Standpipe System for Coal Gas Retorts. 
Straight Standpipe Cleaners. 
Waste Heat Boiler. 


Hygrometer. 


Venturi Meter for Measuring Flow of Air Blast. 








re 


- it 
SES ah ae RTE 
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Established 1858 ' ted 1890 | | ESTABLISHED (868. 
s ta 4 
sini aiiataaiek Davip esa mpage ELECTRIC GAS LIGHTING. on “—s... & Mgr. “s we - 3" Treas. 
y — | How to install electric gas igniting apparatus, includ- 


H. D. ABERNETEY, Sec. d 
: ing the jump apark and maltiple systems for use im BALTIMORE RETORT & FIREBRICK CO. 
ofl. autier 0. ———— BALTIMORE, MD., 
Greene & Essex Streets, | Manufacturers of all Material for the 
By H.S. NORRIE. — "Construction of Coal Gas Benches. 


— 





Jersey City, N. J. | 
ee | 
MANUFACTURERS OF 


CLAY GAS RETORTS, FIRE CLAY TILES, | All styles of which we have In operation, equipped with the 
FIRE BRICK and FIRE CLAY SPECIALTIES. Practical Photometry, ee ltor SUPERIOR QUALITY and EFFICIENCY. 


Price, 50 cents. Orders may be sent to | 
A. M. CALLENDER & CO., 42 Pin St. N. Y.orry | HALF AND FULL — AND FREE FIRING 


























aati | INCLINES—We have in SUCCESSFUL OPERATION 
RIEL I | William Joseph Dibdin. “peices of Inclined Retorts, MANUFACTURED and 
Fire Brick in Barrels and Bulk. Price, - 2 © @ $3.00. ERECTED by us. 
=soa—_— 





FOR SALE BY WALDO BROS., 102 MILE 8T., BOSTON, MASS., 
SOLE MANUFACTURERS OF THE 


A. M. CALLENDER & CO.. Agents for New England States. 
FLEMMING GENERATOR GAS FURNAGE 42 Pine St., New York City. 


LARGE FACILITIES—Correspondence Solicited. 
RAIL and WATER CONNECTIONS to ALL POINTS. 














L. C. HAMLINK, Pres. AUGUST COURT, SEo’y. 


GAD BENCH CONSTRUCTION GOMPERY. 


METROPOLITAN BUILDING, ST. LOUIS, MO., 


Engineers and Builders of all styles of Stand: 
ard and Special Benches from one 
to twelve Retorts, Horizontal, 
Vertical, or Inclined. 


We will guarantee “Better Benches,” to be easier to control, 
make more gas per retort, and operate with less 
fuel than any bench on the market. 


ALL WORKMANSHIP AND MATERIAL GUARANTEED. 


JOHN DELL, ESTABLISHED 
President and General Manager. 18s2. 


———— MANUFACTURERS OF 


Gas Retorts, Bench Settings, Fire Brick, Cupola Linings, Etc. 


We are the Exclusive Agents for the Mitchell Patent Benches, Constructed with Half or Full . 
Depth Furnaces, to Burn ner ‘oal or Coke, and Arranged for Front or Rear Clinkering. The City Office: Ht LOUIS, 














Mitchell is tie Original Coal Firing Bench. We also Hrect Plain Benches with One to Six 411 Olive St reét, 


Retorts. 
YOUR CORRESPONDENCE IS RESPECTFULLY SOLICITED. Continental Bank, 











| WITH [INSTRUCTIONS FOR CARE 


PRACTICAL HANDBOOK ON GAS ENGINES, S22" {5SteccTIons FoR ARE 


By G. LIECKFELD, C.E. Translated with Permission of the Author, by GEORGE M. RICHMOND, M.E. Price, $1. 
Bor Sale by A. M. CALAIENDER c«& CO., 42 Pine St., New Work City. 
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Bronder Patent Stoking Machinery. 


Three-Scoop and Three-Rake Charging and Discharging Machines are operating in New York, Newark, N. J., Philadelphia, 
Worcester, Mass., Mt. Vernon, N. Y., Toronto and Montreal, Canada, Detroit, Seattle, Rochester and St. Louis. 


Four-Seoop and Four-Rake Charging and Discharging Machines are operating in Detroit, Mich., and Cincinnati, Ohio. 
» These are the only machines that will draw or charge simultaneously 3 or 4 retorts (vertically) and handle from 42 to 60 retorts in 
from 25 to 30 minutes, lid opening and closing and filling of furnaces included. 


Hot Coke Conveyor, Quencher and Steam Exhauster, operating in Toronto, Canada, working in water-sealed flue, rollers 
being protected from heat and grit. 


COAL CRUSHERS, CONVEYORS AND BINS. TURNTABLES FOR MACHINES. 
Labor-Saving Machines for Handling Coal and Coke from Coal Cars to Coke Yard or Bins. Coke Screening and Measuring Plants a Specialty. 


eee Co. A. BRON DER, _ 8. 


Contracting EBneginecer and Builder, 
229 BROADWAY, NEW YorRnsEz. 


CONNELLY IRON SPONGE AND GOVERNOR CO. 


. | Automatic, Balance, High Pressure and Service aul 
ni ie Unison Telemetric Pressure Gauge, 
lron Sponge, Purifying Material for Gas Purification, Manufacturers 


{ of Jones Jet Photometers, The National Smoke and 
: Ammonia Helmet, Pressure Regulators, etc, 








TULLELELLLLL 























Wide Experience in High Pressure Installation and Extension. 


| ———— 
| 50 CHURCH STREET, NEW YORK CITY. 
| 295 WEST 22D STREET, CHICACO, ILLS. 


REYNOLDS’ GAS REGULATOR COMPANY, 


ANDERSON, IND., U. S. A. 
We make all sizes for all classes of reduction, 


Double and Single District Stations, 


And Individual Service Governors for Reducing 
High Pressure. 


HOLDER GOVERNORS 


And Low Pressure Regulators, all of the Dry 
Diaphragm type. 




















English Agents: 
THE BRYAN DONKIN CO., LTD, Chesterfield, Engiand. 








Combination Governor. 
(Governor and Mercury Seal.) 


12-iacn High Pressure Governor. 


Write for C Catalog. 


SAFETY GAS MAI 
STOPPER C0. 








AWARDED A SILVER 
MEDAL AT THE WORLD’S 
FAIR, ST. LOUIS, 


TRADE MARKS, 


| PAT E N T COPYRIGHTS. 


ROYAL E. BURNHAM, 


Solicitor of Patents and Coun- 
sellor in Patent Causes. 











NEW YORK GITY. 


Send for Pamphlet on Patents. 


257-263 East 133d Street, °° Pont Busing, Wasnington, D.C. 
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_ JAMES D. PERKINS, President. F. SEAVERNS, Treasurer. 


THE PERKINS COMPAN x; 


228 and 229 Produce Exchange, New York City. 


OCEAN MINE YOUGHIOGHENY GAS COAL, 
OLD KENTUCKY SHALE AND 0. K. BOGHEAD. 


BERWIND-WHITE COAL MINING GOMPANY’S 
Ocean Westmoreland Gas Coal. 


> STRIGTLY High Grade. .... 
ones: : Carefully Prepared. 


For Gas Making or 
Heavy Steaming. . 























Washington Building, New York. 
Betz Building, Philadelphia. 


A. C. M. AZOY, General Agent, 1 Broadway, New York. 


POTPPPYTY PP POPP 


NAPOTTALENE 
NULVENT. 


Cheap and Efficient. 


For Use in Works, 
Mains and Service 
Pipes. Shipped in 
{00-gallon Drums. 


Semet-Solvay Co,, 


(P. O. Box 1) 
SYRACUSE, N. WY. 


bb ddd bod buds 














Jeffrey 


“Century” Rubber Belt 
Conveyers 




















ARE THE BEST FOR HANDLING COAL, COKE, ASHES, ETC. 


Overlapping Pivoted Bucket Conveyers, 
Grab Bucket Hoisting Towers, Steel Storage.-Bins, 
Crushers, Pulvertizers, Etc. 


TEE JEFFREY MEG. Co., 


COLUMBUS, OHIO, U. 8. A. 


New York. thicago. Boston. 


Knoxville, St. Louis. Montreal. 














ISAAC C, BAXTER, President. ESTABLISHED 1864. PETER YOUNG, Secretary and Treasurer. 


LOCKPORT STATION, rn JAMES GARDNER, J R., Co., natrecs aff cémandiontions to 


JAMES GARDNER, JR,, CO., Bolivar, Pa. 
Successor to WILLIAM CARDNER & SON. 


Fire Clay Goods for Gas Works. 
GAS ANALYST’S MANUAL, By JAQUES ABADY. 4. 2c cauenier &'Gs, 42 Pine, x. v. city 
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KELLER ADJUSTABLE Epuunp H. McCuuLovues, H, C. Apams, Cas. F.GopsHatL, Henry WHARTON, C. B. Nicos, 


President. Vice-President, Treasurer, Secretary. Assistant Secretary. 


cu=se- THE WESTMORELAND COAL CO. 


Sec. & Supt. Gas Lt. & Coke Co., 


Columbus, Ind. Chartered 1854. 


= —" Correspondence Solicited. 
SS ________2-| Mines situated on the Pennsylvania and the Baltimore 


and Ohio Railroads, in Westmoreland County, Pa, 
THE ECONOMICAL ee 


GAS APPARATUS CONSTRUCTION PORNO, <P SENET 


PHILADELPHIA, BALTIMORE, SOUTH AMBOY, N. J, 
COMPANY, LIMITED, WATKINS (SENECA LAK®) N.Y. 














Consulting Engineers. Since the commencement of operations by this Company its well-known 
Builders of UP-TO-DATE | Goal bas been largely used by the Gas Companies of New England and the 
; Middle States, and its character is established as having no superior in gas- 
Machinery and Appliances giving qualities, and in freedom from sulphur and other impurities. 


‘a Coal and Water Gas) Ppincipal Office, 224 South $d St., Phila., Pa. 
Se sees ss CSS 




















PLANS, CAS MAINS<—SERVICE PIPES. aa 
SPECIFICATIONS — - An 
AND ESTIMATES Their installation for High or Low Pressure is the work in which we have specialized a 


PREPARED. | for years. Because of our Facilities and Experience, many Gas Companies prefer to con- 





AMERICAN OFFICE: tract with us for such work, rather than to execute it themselves. It proves to be as 































cheap in the end. We solicit inquiries. SULLIVAN BROS., 
nt St. oronto 
269 Front St., Zast, Toronto, Canada, Telephone Connection. 11 Main St., Flushing, N. Y. 
GAS TAPPING MACHINES TE 
pipette, Modern Machine Shop Construction, Equipment and 
Drilling and Tapping Management, by OSCAR E. PERRIGO, M.E. 
Pipe under Pressure 


Price, $5. For Sale by 
WITHOUT ANY ESCAPE OF 

















eas. A. M, CALLENDER & CO., 42 Pine St., New York City. 
They are Strong and — 
Compact. Alcohol, its Manufact 
| ure from Farm Products and’ 
1412-1428 Adams Street, Hoboken, N. J. Size of Combination Drilis 'De-Naturing. By F. B. WRIGHT. : . bi 


and Taps % to 4-inch. 
Machines Sent to any Gas 


PURIFIER AND SCRUBBER TRAYS. 














Company for Thirty Price, $1. For Sale by 
ye’ Trial. A. M. Callender & Oo., 42 Pine St., New York Ci 
’ ” — ) Cw or. t e 
Church’s Patent Trays, Send for Cireulare._ y 


Reversible; Strongest; Most Easily Repaired. | 
We also Supply the Cheapest and Strongest | 
| 


Comprising Tables, Notes and Memoranda relating to the 
Manufacture, Distribution and Use of Coal Gas, and the 


“=> : . — 
Ceo, Livht Gas Engineer's Pocket-H0Ok, wensy o'connor, 
Reversible Bolted Trays. LG, 


Special Trays for Iron Oxide in Either Style. 


Construction of Gas Works. PRICE, $3.50. For Sale by eS 
DAYTON, 0. A. M. Callender & Co., 42 Pine St., New York City. 








AMERICAN GAS ENGINEERING PRACTICE, 


A HANDBOOK FOR ALL ENGAGED IN THE INDUSTRY, 
Comprising Many Details Not Heretofore Published, 


By M. NISBET LATTA, C.E., 


PART I. WATER GAS MANUFACTURE. The Generator. The Carburetter. “The Superheater. Wash Box and Tar. Scrubbers. _ 
Condensers. Purifiers. Exhausters. Station Meters. Holders. Details of Works’ Operation. 


“ JE GAS DISTRIBUTION. Naphthaline. Mains. Services, Consumers’ Meters. Pressure. House Piping. Appliances, 


“ III. GENERAL TECHNICAL DATA. Properties of Gases. Steam. Mathematical ‘Tables. Conversion Factors. Pipe and 
Miscellaneous Data. 











Price, 84.50. For Sale by 


A. M. CALLENDER & CO., 42 PINE ST., NEW YORK CITY. 





‘ 





y 
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DAVIS & FARNUM MEG. Co. 
Principal Office and Works, Waltham, Mass. 


Single, Double and Triple-Lift Gasholders of any Capacity. Tubular, 
Pipe and Sinuous Friction Condensers of all Sizes. 








aetna eet Bes 











Steel Tanks for Gasholders, Iron Roof Frames and Floor 
Purifying Boxes, Center Seal or Valve Connections, 
Bench Work, Reversible Lime Trays. 


Self-Sealing and Pressed Steel Mouthpiece Lids. 
Coke Barrows, Coal Wagons, and all Apparatus Requisite for a Come 
plete Gas Works. 


Also, Gas and Water Pipe, Flanged Pipe, Sugar House Work, and 
Special Castings of all Descriptions. 

















H. M. BYLLESBY & COMPANY 


(INCORPORATED), 


G GAS ENGINEERS, 


i DESICN, CONSTRUCT AND OPERATE 
y ; COMPLETE COAL, WATER AND CRUDE OIL CAS PLANTS. 


EXAMINATIONS AND REPORTS. 


AMERICAN TRUST BUILDING 








CHICACO. 
: Oklahoma City, Okla. Mobile, Ala, San Diego, Cal. 
4 
Se “ 
‘M ALEX. ©. HUMPHREYS, M.E., M. Inst. C.E. ARTHUR G. GLASGOW. M_E., M.Inst.C.E. 


“THE MINER” 


hie | Globe 
) HUMPHREYS & GLASGOW, Ot. le 
a CONSULTING ENCINEERS. Lamps. 
; Cheapest and Best 
CITY INVESTING BUILDING 38 VICTORIA STREET, THOUSANDS IN USE WITH 
165 Broadway, London, S. W., INCANDESCENT BURNERS. 
New York. England. Send for Catalogues. 


THOMAS 1. W. MINER, 


821-823 Eagle Av., N.Y. 


ADVICE AS TO EXTENSION AND RECONSTRUCTION OF 
CAS AND ELECTRICITY PLANT. 





| 

| 

. | 

eth he | 


| _ 











S COMPLETE EXAMINATIONS MADE. | Practical Handbook on 
y PROPERTIES PURCHASED. ms GAS ENGINES, 
| : ith Instructions for Care 
| Coal and Coke Handling and Working of 
| i | the Same, 
i Machinery for Gas Works, By G. LIECKFELD, C.E. 
: ie > Translated with Permission of the Author 
Coke Larries, Industrial” Railways, ’ 
Hoisting Towers, Cable Railways, By GEO, M. RICHMOND, ME. 
Elevators, Automatic Railways, 
ETC. Frice, $1. 





This type of machinery is a specialty 
with us, and we want you to write and 
let us tell what it will do for you 
and what it will save you. Experience 


extending over 36 years is bound to be SELF-INSTRUCTION 
No. 721. Coal Storage at the St. Paul Gas Light Company. 


Xo, 0a, Coal Storage at the St Pal Gas Litkt Creve’ useful. For Students in Gas Manufacture, 
C. WW. HUNT COMP AND __ tisennny, svancen ano construcrion. 


(Established - 1872). Three Volumes. Price, $1.50each. For Sale by 
West New Brighton, New York. &. Di. Callender & Co., 
hi New Work Office, 45 Broadway. 42 Pine Street, New York: City. 


For Sale by 
A. M. CALLENDER & CO., 
42 Pine Street, - - - - New York City- 
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i] 

part hayward l spay i 
Baltimore, Md. 100 Broadway, New York. i 
GASHOLDERS, r 

Coal and Water Gas Plants. iI 

KERR MURRAY MANUFACTURING COMPANY dl 
APPARATUS FOR COAL GAS PLANTS, =f 
SINGLE AND DOUBLE-LIFT GASHOLDERS 1 

AND STEEL TANKS, ! ail 


Latest Improved 


ROTARY EXHAUSTERS, P. & A. TAR EXTRACTORS, 
AMMONIA WASHERS, 


CONDENSING, SCRUBBING #) PURIFYING APPARATUS. 


Street Specials and Valves. 





ADDRESS: 


KERR MURRAY MANUFACTURING COMPANY, oa 
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R. D. WOOD & CO., 


400 CHESTNUT StT., PHILADELPHIA. 




















Cast Iron Pipe.| Gasholders. 
HEAVY LOAM CASTINGS, Single or Multiple Lifts, with or without Metal Tanks. 
; PURIFIERS, CONDENSERS, 
ne > se SCRUBBERS, BENCH WORK. 
LAMP a VALVES, ETC., Cutler’s Patent Freezing Preventer for 
Gas Power Plants with Producers. Holder Cups. 








Double Gate Valves. 


A LARGE STOCK ON HAND READY FOR PROMPT SHIPMENT. 


These valves are provided with double discs or gates, and are 
tight with the gas pressure on either side of them. 


The discs are so arranged as to be free from their seats when be- 
ing opened or closed, and are operated by a quick-acting mechan- 
ism. The valve stem extends outside of the bonnet, and serves as 
an index, showing whether the valve is closed or open, and the 
punt of opening. sey are made of. the following axusenaonul 
































Size... 8 inc eben | inche: 2 a inches 116 inches |20 inches |24 i inches '0 inches |36 inches 
Diameter of flanges. . 13 inc ches |i6 inches |18 inches |2244 inches |27 inches |31 inc bes [8136 | inches “4 inches 
Face to face of flan. nee. screen inches - inches 14 inches |17 inches |20 inches (21 inches | 23% inches 

















For price and other information, apply to 


THE CONTINENTAL-IRON WORKS, 
uanien «. NEW YORK (BOROUGH OF BROOKLYN). 


FRANK D. MOSES, 


TRENTON, N. J., 


: = Engineet and Contact 








Telephone, 1503-D Telephone, 1503-D 


Rstimates Furnished on any kind of Work in Connection with Gas or Water Plants, 
SPECIAL ATTENTION GIVEN TO THE REMODELLING AND EXTENDING OF THE PROPERTIES OF WORKS NOT UP-TO-DATE. 


a _ CORRESPONDENCE SOLICITED. .£-. 


GEROULD'S IMPROVED RETORT CEMENT. PERFECT i MAIN STOPPERS. 








A Cement of great value for pa retorts, “Poine Biset 











m all bench- oints, = 
imagenes, Peco taneesneaz ice | Oimplest, [i Cannot 
Price List, f.0.b. PITTSBURGH, PA. Easiest, ate ot 
tn Cas, o0 to up ponds, Or Sous Por pound bi Ries werent Sli 
Serra ee than 200 © “7 “ Best. ee . wrlp. 





C. L. GEROULD, - : 
100 Bank for Savings Blig., Pittsburgh, Pa. |EDWARD A. BEHRINGER, soue manufacturer, 82 Warren Street, New York Ci City. 











sept. 21, 1908 


American Gas Light Hournal. 523 








— 








ae 


Established I85l. 








THE oTAGEY JIANUFAGTURING C0, 


Gas Engineers and Builders. 


Gas Holders. 


All lronwork and Apparatus Required in a Gas Piant 


Incorporated 1880. 





Valves and Specials. | 
| 








CINCINNATI. 





WESTERN OF FICE: 
718 Mission St., San Francisco. Correspondence Solicited. 























THE FULTON GAS PRESSURE GOVERNORS 


For Artificial or Natural Gas. 


For District or Individual Service. 


Our Improved Duplex Sensitive Governor for district service will re- 
duce high pressure gas to inches of water without variation. Absolutely 
safe and reliable. No complicated mechanism to get out of order. No aux- 
iliary regulators or other devices to assist the main governor required. The 
most simple and perfect governor ever placed on the market. We also man- 
ufacture Holder Governors, Compressor Governors and Individual Service 
Governors for any inlet and outlet pressure. 

. More than 20 years’ experience with the largest gas companies. Send for 
atalog. 


THE CHAPLIN-FULTON MFC. CO., 


2e-°s3s4a2 PENN AVE. PITTS BVORSGH, YA. 











ALCOHOL, Its Manufacture from Farm Products and De-Naturing, 


By F. B. WRIGHT. 
A NEB WG AMERICAN BOO EZ. 


Chapter 


oe we pr 


CONTENTS. 


Alcohol, its various forms and sources. Chapter 6. Alcohol from Grain. 
Mashing, cooling and fermentation in general. * 7. Alcohol from Beets. 
Distillation, simple forms of stills, the production of * 8. Alcohol from Sorghum and Molasses. 


Alcohol from wine. 
Malting. 


Alcohol from Potatoes, mashing, fermentation, distil- 


lations, Continuous stills. 


“ 9. De-natured Alcohol and its Commercial uses. 
“ 10. Alcoholometry. Index. 








Fully Illustrated with Origmal Drawings of Necessary Apparatus. 
FPRIcCs, $1. For Sale by ‘ 


. A. M. CALLENDER & CO., 42 PINE ST., NEW YORK CITY. 




















me 
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JOHN FOWLER, President. J. SCOTT FOWLER, Vice-Pres. & Trea 


DEILY & FOWLER MFG. CO. 


39 Laurel Street, Philadelphia, Pa. 


ESTABLISHED, i842. INCORPORATED i908 
BUILDERS OF am 


GASHOLDERS, 


Single-Lift or Telescopic, 
With or Without Steel TankEs. 


Oil Storage Tanks, Water Tanks, Kite, 


ESTIMATES CHEERFULLY FURNISHED. 
CORRESPONDENCE SOLICITED. 











— 














Capacity of Holder, 600,000 cu. ft. 


er and Stee! Tank was received by the Logan Iron Works 
of East New York. The contract was completed and the 


Holder was in actual use in 90 days from receipt of order. 


The order for this Triple-Lift Hold 
from the Union Gas Light Company, 








Brooklyn, N.Y., 


MANUFACTURERS OF 


Single or Multiple-Lift 


1 


Complete, with Steel Tanks. 





ee 


. i . 
’ . 
. 
° 
a+ 

TF 
: 
‘ : 
AV 
7 
f ‘ 
; 

. 
.& ‘ 


CONDENSERS, 


AND ALL PARTS OF 





Contractors for 
Complete Works. 


— 


LOGAN IRON WORKS, 


GASHOLDERS, 


BENCHES, SCRUBBERS, 
PURIFIERS, IRON ROOFS, 


GAS WORKS APPARATUS. 














































FREDERIC EGNER, 
Gas Mngineecr, 


if saci iiencemeetniid ict iaatitan na ceiathiiaten dititens | 
: new, or —— actual value of existing works; 
proposed or patented processes; 
relative earning sumer to capitali- 
zation, and menagement. 


utility of 


GAS ANALYST’S MANUAL, 
By TAQUES ABADY, M. Inst. Mech. & 
(Incorporating F. W. Hartley's “ Gas Analyst's: Manual” and “Gas Measurement. ”) 
| Ninety-three TQustrations and Nine Folding Plates. Bound in Handsome Half Leather. Price, $0.50 
| ForSaleby A. M. CALLENDER & Co., 42 Pine St., New York City. 






—— 


\} 
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D. McDONALD & OGQ,, 


97%-0907 BROADWAY, ALBANY No UY., 


MANUPVACTURERNRS OF 


DRY GAS METERS, STATION METERS, PREPAYMENT 
METERS, METER PROVERS AND GAUGES. 


THE GLOVER PREPAYMENT METER, 


Simple, Strong, Satisfactory. 


THE HINMAN STATION METER DRUM, 


The greatest advance that has been made in 20 
years in the ACCURATE and ECONOMICAL 
measurement of gas in large quantities. 7 














NEW YORK OFFICE: | ALBANY OFFICE: CHICACO OFFICE: 
561 West 47th Street. 991 Broadway. Jefferson and Monroe Streets. 

















“TRONCLAD” 


Dry Gas Meters | 


For Natural or Artificial Gas. 











While the mechanism is tu nines ntally the same as in the 
regular tin gas meter, the ncla pat method of c —— ni- 
cating motion to the slide ioe sis entirely new and cannot 
_ be used by 0 other maker 
The slide valve and ‘aa seats are uncovered, ~y ss ng 
| easy access; also eliminating the center ote iffin ng box eces $$ 
| “on Min meters tin lece and attached | 
both e sea e cas e plece to meter 
| case, assuring absolute 2 and poramnent alignment of v alve PRICE, $1. 
seats and valve 








Pittsburg Meter Company 


East Pittsburg, Pa. 
New York Office, 149 Broadway. 


|g A. M. CALLENDER & CO., - 42 Pine St., New York. 
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NATHANIEL TUFTS METER COMPANY, 


4955 Com mercial St. Boston, Mass. 


| PREPAYMENT GAS METERS, 
| WET AND DRY GAS METERS, STATION METERS, ult f 


REPAIRING OF ALL MAKES OF METERS, AND 
| FITTED WITH OUR PREPAYMENT ATTACHMENT. 
'] 
. 

















a) 
4 METERS. 
, 4 INCRHASHD CAPACITY. 
i INCREHASHD HEFICIBNCY . 
+ PREPAYMENT METERS, STATION METERS, METER PROVERS, ETC. 
| Prompt AND CAREFUL ATTENTION TO aLL REPAIR WORK. 








BALTIMORE. — CHICAGo. 





You NEED ONE OR MORE OF ouR COMPLAINT METERS. 











METERS, Plain and Prepayment, 


For Artificial or Natural Gas. 
Repairing All Makes and Attachments Added if Desired. 


SPECIAL METERS FOR ACETYLENE. 


KEYSTONE METER COMPANY, 
ROYERSFORD, PA. 


JUDIGIOUS ECONOMY IS EFFECTED 


5-L. IMPROVED GAS METERS. 


LOW SPEED, LARGE DIAPHRAGMS, 
STRONGER CONSTRUCTION. 
LARGER CAPACITY. 


FITTED WITH 


THE NEW YORK PREPAYMENT ATTACHMENT. 
STEEL BOX AND CABINET LOCK. :: :: 


NEW YORK IMPROVED METER CO., 306-310 East 47th St., New York City. 
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AMERICAN METER CO., 
% NEW YORK, srt. coulis, PHILADELPHIA, san Francisco, CHICACO, 


Wet and Dry Gas Meters, Station Meters, Meter Provers, 
Photometrical Apparatus, Gauges, 


PREPAYMENT METERS, 


REGULAR METERS REFITTED WITH PREPAYMENT ATTACHMENTS. 


HELME & McILHENNY, 


Hstablished i848. 1339 to 1349 Cherry Street, Philadelphia, Pa, 


MANUFACTURERS OF 


Wet and Dry Gas Meters, Station Meters, Provers, Gauges, Ete, 


=_—_ METERS REPAIRED___.... 


’ PREPAYMENT GAS METERS. . 


Our Own Patents. Strong. Simple. PROMPT ATTENTION. CORRESPONDENCE SOLICITED. 





ii 














HOW'S YOUR METER’S LONGS? 


INLET AT TOP. Diaphragms are to meters what lungs are to men. Condensation is to a diaphragm what Tuberculosis INLET AT BOTTOM. 
is to the lungs. ‘The worse the disease the sooner the finish. The functions of both are destroyed 
eventually. One may never be replaced, the other, the diaphragm, may be, but at considerable cost. 
The way to avoid this is to use a 


“sE:L.F*-DRAINING METER,”’ 
Guaranteed free of Repairs for two years. Condensation never reaches diaphragm, insuring longer life. 
AIWAYS ACCURATE. 

Low speed. Extra Heavy Tin Used. Thoroughly Seasoned Diaphragm. 

SAVES OVER 75 PER CENT. IN ANNUAL COST REPAIRS. 
LARGEST CAPACITY of any METER MADE. 





Write me for price, particulars, or to call. 


BE. W. BROWN, Sole Agent, — 
PATENTED MAY 13, 1902. 229 to 269 Chestnut Street, Brooklyn, N. Y. PATENTED MAY 13, 1902. 


METRIC METAL COMPANY, 


MAKERS OF 


GAS METERS for NATURAL and ARTIFICIAL GAS. 























Special Attention given to Repairing METERS of all Makes, — 





FACTORY AT EBRIB, PA. 
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JOHN J. GRIFFIN & Co. 


18ts- TO I152!I RACE STREET, 


“oa PraLADELPHIA.:.- “i. 


GAS METERS, 


Station Meters and Apparatus 
of Every Description. 


REPAIRING CAREFULLY DONE. 


THE POSTIVE PREPAYMENT METER 


OVER 600,000 OF THESE PREPAYMENT METERS ARE-IN USE 
IN THE UNITED STATES, AND THE DEMAND IS 
STEADILY INGREASING. 






































lf you have some ordinary meters to be repaired, send them to us 
andtet us repair and convert them into prepayment. meters. 
They will be a source of satisfaction and profit to you. 













——== 








SEND FOR OUR CATALOGUE AND OUR PREPAYMENT BOOKLET. 


